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I NTRODUCT I ON
The Regional Congress of the  In te rn a t io n a l  Geographical Union f o r  1986 is  
organized in Barcelona and intended to  presen t the  special geographical p rob­
lems of the Mediterranean c o u n t r ie s  and the  re la te d  research a c t i v i t e s .  One 
and a ha lf  decade ago, the 'European Region Conference' o f  197 1 a t  Budapest 
covered the main f i e l d s  o f  research performed a l l  over Europe. A p ro p o r t ion a l  
p ic tu re  was formed o f both th e  phys ica l geographica l environment and the  r e ­
cent tasks o f  s o c ia l  and economic geography. On the  Ia s t  occas ion , during the  
1984 congress in P a r is ,  most o f  th e  to p ic s  o f f e re d  concerned soc ia l  geograph­
ic a l  issues. In accordance w i th  t h i s ,  the Hungarian geographers published a 
volume o f papers e n t i t l e d  ' G eographica l Essays гп Hungary 1984* , c o n ce n tra t­
ing on soc ia l  geographical research main ly .
For the  Regional Congress o f  the  Mediterranean C oun tr ies , the  Hungarian 
geomorphologists and physical geographers wish t o  inform in te rn a t io n a l  geo­
g raph ica l  c i r c l e s  p r im a r i ly  about the t rends  and p u b l ic a t io n s  o f  t h e i r  re ­
search a c t i v i t e s  during the  la s t  decade. We a re  aware o f the  f a c t  th a t  Hun­
ga r ian  is  not counted among th e  languages wide-spread in th e  world and, neve r­
th e le s s ,  here we mention pub l ished  works and monographs which, a lthough not 
issued in fo re ig n  languages, but s t i l l  belong t o  the mainstream o f fundament­
al o r  methodological research. In some cases, numerical in fo rm a t io n  is  a lso  
g iven of works in manuscript.
In Hungary fundamental research is centred on the Hungarian Academy o f  
Sciences, which organizes and coord ina tes  the  a c t i v i t i e s  of i t s  sp e c ia l ize d  
i n s t i t u t i o n s  th rough  the d i s c ip l i n a r y  committees. W ith in th e  Geographical 
Committee a GeomorphologicaI Working Group and a Working Group on Landscape 
Geography has j u s t  recen t ly  formed and t h i s  p u b l ic a t io n  is  t h e i r  j o i n t  work 
w i th  the  Geographical Research I n s t i t u t e  Hungarian Academy o f  Sciences f o r  





LIST OF THE MOST OFTEN REFERRED SERIALS
Ac+a Geographica Debrecina = Acta Geographica ас Geologica e t  M e teo ro lo -  
g ica  Debrecina, Debrecen
Acta Geographica Szegediensis = Acta U n iv e r s i t a t i s  Szegediensis.
Acta Geographica, Szeged
Acta Geologica Hung. = Acta Geologica Academiae S c ien t ia rum  Hungáriáé, 
Budapest
Agrokémia és T a la j ta n .  K iadja a Magyar Tudományos Akadémia T a la j ta n i  és 
Agrokémiai Kuta tó  In téze te  a T a la j ta n i  Társaság közreműködésével = 
Agrochemistry and S o il  Science. P u b l . by the Research I n s t i t u t e  f o r  
S o i l  Science and A g r ic u l t u ra l  Chemistry o f the  Hungarian Academy o f  
Sciences w ith  th e  c o l la b o ra t io n  o f  the Hungarian S o il  S oc ie ty ,  Buda­
pest
A l f ö ld i  Tanulmányok. A Magyar Tudományos Akadémia R eg io n á l is  Kutatások 
Központja . A l f ö l d i  Kuta tócsoport = Studies on th e  Great Hungarian 
P la in .  Publ. by the  Center f o r  Regional S tud ies , Hungarian Academy 
o f  Sciences, Department f o r  Research o f  the  G rea t Hungarian P la in ,  
Békéscsaba
Annales U n iv . B udapestinensis = Annales U n iv e r s i t a t i s  Scientiarum Buda-
p e s t in e n s is  de Rolando Eötvös Nominatae. S ec t io  Geographica, Budapest
E lm éle t -  Módszer -  G yako r la t  = Theory -  Methodology -  P ra c t ic e .  S e r ies  
o f  the  Geographical Research I n s t i t u t e  o f the  Hungarian Academy o f  
Sciences, Budapest
F ö ld r a jz i  É r te s í tő .  A Magyar Tudományos Akadémia Földra jz tudományi Kutató 
In tézetének f o l y ó i r a t a  = Geographical B u l l e t i n .  Journal o f  the  Geo­
g raph ica l  Research I n s t i t u te  o f  the  Hungarian Academy o f  Sciences, 
Budapest
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F ö ld ra jz i  Közlemények. A Magyar F ö ld ra jz i  Társaság tudományos fo ly ó i r a ta  
= Geographical Review. S c ie n t i f i c  Journal o f  the  Flungarian Geogra­
ph ica l  S oc ie ty ,  Budapest
Föld tan i Közlöny. A Magyarhoni Fö ld tan i T á rs u la t  f o l y ó i r a t a  = B u l le t i n  
o f  the  Flungarian Geolog ica l S oc ie ty ,  Budapest
Geonómia és Bányászat. Az MTA Fö ld- és Bányászati Tudományok Osztá lyá­
nak Közleményei = Geonomy and M in ing . Communications from the De­
partment o f  Geolog ica l and Mining Sciences, Hungarian Academy o f  
Sciences, Budapest
Geodézia és K a r to g rá f ia .  A MÉM Földügyi és Térképészeti H iva ta lának ,
va la m in t  a Geodéziai és K a r to g rá f ia i  Egyesületnek a lap ja  = Geo­
desy and Cartography. Journal o f  th e  National Geodet ica l and Car­
to g ra p h ica l  O f f ic e  and the  Geodetical and C artog raph ica l  S oc ie ty , 
Budapest
Idő já rás . Az Országos M eteo ro lóg ia i  S z o lg á la t  f o l y ó i r a ta  = Journal o f  
the  Hungarian M e teoro log ica l  S e rv ice , Budapest
Közlemények a Debreceni Kossuth Lajos Tudományegyetem F ö ld r a jz i  In té ­
zetéből = Communications from the  Geographical I n s t i t u t e  o f  the 
Kossuth U n iv e rs i ty  o f  Debrecen
Magyar Tudomány. A Magyar Tudományos Akadémia É r te s í tő je  = Review of 
the Hungarian Academy o f  Sciences, Budapest
MTA Agrártudományi Közlemények. A Magyar Tudományos Akadémia A g rá r tu ­
dományok Osztályának Közleményei = Communications o f  the  Depart­
ment o f  A g r ic u l t u r a l  Sciences, Hungarian Academy o f  Sciences, 
Budapest
T e rü le t i  Kutatások = Regional S tud ies. Subseries o f  the  "Theory—Metho­
do logy— P ra c t ic e " ,  p u b l . by the Geographical Research I n s t i t u te  
o f the  Hungarian Academy o f  Sciences, Budapest
10
Vizügyi Közlemények. Az Országos Vízügyi H iv a ta l  kiadványa = H ydrau lic  
E ng ineer ing . O f f i c i a l  paper o f  the Hungarian H y d ra u l ic  Serv ices.
X X X
MTA FKI /Magyar Tudományos Akadémia, Földrajztudományi K u ta tó  in té z e t /  





Geographical Research I n s t i t u t e  Hungarian Academy o f  Sciences,
Budapest
Large-scale  landscape research began in the  f i f t i e s  and e a r ly  s i x t i e s  when 
th e  major advancements were in th e  complex s tudy  o f  mesoregions /such as th e  
Börzsöny and the  Mátra Mountains, the  Mezőföld and the Nyírség -  the au th o rs  
in order are LÄNG, S. 1955, 1967; ÄDÄM, L .— MAROSI, S.— SZI LÄRO, J. 1959, 
BORSY, Z. 1961/ and the e v a lu a t io n  o f the  phys ica l  con d i t ion s  in the  v i c in i t y  
o f Budapest in monographs /PÉCSI, M.— MAROSI, S .— SZILÄRD, J .  1958; PÉCSI,
M. 1959/.
The p ro je c t  acquired impetus by the  o rg a n iz a t io n  of the Geographical 
Research Group Hungarian Academy o f  Sciences in 1951, where th e  d e l im ita t io n  
o f  p h y s ic a l re g io n s  in Hungary and t h e i r  mapping was i n i t i a t e d  /LÄNG, S.
I960, BULLA, B. 1962b; PÉCSI, M.— SOMOGYI, S. 1967/. The r e s u l t i n g  macro-, 
meso- and m icro reg ions  became frameworks fo r  f u r t h e r  in te n s ive  s tud ies . The 
te x t -b o o k s  of th e  day included n a tio n -w id e  landscape synopses /PÉCSI, M.—  
SÄPFALVI , B. 1962, 1964, 1977; BULLA, В. 1962a/.
P ra c t ic a l requ irem ents  promoted landscape study and led t o  the conceptu­
a l —methodolog ica l foundat ion o f  an i n t e r n a t io n a l l y  new t r e n d ,  landscape e -  
v a lu a tio n  /MAROSI, S .— SZILÄRD, J . 1963, 1964/. A qua rte r  o f  a century ago 
landscape e v a lu a t io n  was de fined  as an a p p lie d  geog raph ica l d is c ip l in e  " th e  
su b je c t  o f which i s  to  summarize, on the  basis o f  comperehensive knowledge 
on th e  fa c to rs  o f  the  physico-geograph ica l environment, the  advantageous and 
disadvantageous fe a tu re s  t o r  economy as landscape p o te n t ia l " .  The categ­
o r ie s  o f  landscape eva lua t ion  were a lso  defined and the new concept o f 
the  ecopottype /e c o log ica l  p o te n t ia l  ty p e / was in troduced. The ecopottype 
is  " th e  areal u n i t  o f  the phys ica l  environment o f  economic a c t i v i t i e s " .
Another t re n d ,  a lso  responding t o  p ra c t ic a l  demands, strengthened in th e  
la te  s i x t i e s  and e a r l y  seventies  and i t  resu l ted  in the landscape types o f
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Hungary and t h e i r  mapping /PÉCSI, M.— SOMOGYI, S.— JAKUCS, P. 1972/.
1. Landscape e v a lu a tio n  began a t  th e  level o f  mesoregions, but i t  was 
a lso  accomplished a t  m ic ro reg iona l leve l soon a f te rw a rd s  /ÄDÄM, L. 1968/.
The fo re runners  o f the  to p o lo g ic a l  in v e s t ig a t io n s  use fu l  even f o r  in d iv id u a l  
farm s  were th e  b io e c o lo g ic a l and, subsequently , the complex geoe co lo g ia a l 
s tud ies  in v o lv in g  m ic ro c l im a t ic  measurements and t o p o d  imato log ica I analyses 
/JAKUCS, P .— MAROSI, S .— SZILARD, J. 1963, 1964, 1967, 1968, 197 1; MAROSI, 
S .—PAPP, S .— SZILARD, J . 1973/.
2. The above c o n tr ib u te d  to  the r i s e  o f  the a g ro g e o lo g ica l research trend 
s i g n i f i c a n t  from the  la te  s i x t i e s  to  th e  p re se n t /GÖCZÄN, L. e t  al 1971-1977, 
GÓCZÁN, L .— MAROSI, S.— SZI LARD, J. 1972; MAROSI, S .— GÓCZÁN, L .—  SZILARD,
J . 1975; MAROSI, S.~SZILARD, J. 1973, 1974, 1975, 1979, 1985; MAROSI, S . ~  
PAPP, S. 1978; MAROSI, S .— PÉCSI, M. 1979; PAPP, S. 1976; PÉCSI, M.— MAROSI, 
1981/. Another consequence was the e la b o ra t io n  o f s o i l  e v a lu a tio n  and, sub­
sequently , th e  e v a lu a tio n  o f  a g r ic u l t u r a l  s ite s  and th e  laying o f  th e  meth­
odo log ica l  founda t ions  o f  la rd  e v a lu a t io n  /G0CZÄN, L. 1978, 1980/. S i g n i f i ­
cant c o n t r ib u t io n s  were made to  the d e l im i t a t i o n  o f  a g ro g e o lo g ic a l reg ions  
in Hungary /G0CZÄN, L. 1980; PÉCSI, M. 1984/ and to  th e  survey o f  th e  agro~ 
e c o lo g ic a l p o te n t ia l  o f  the  country /LÄNG, I .  1980; LANG, I . —CSETE, L .— 
HARNOS, ZS. 1983; see GÖCZÄN, L. in t h i s  volume/.
3. Landscape s tud ies  were extended t o  the m aaroreg iona l level in  the 
s i x t i e s ,  when the  Geographical Research I n s t i t u t e  launched the s e r ie s  JLand­
scapes o f  Hungary’ . I t  invo lved a wide range of coopera t ion  among geographi­
cal and re la te d  s c i e n t i f i c a l  i ns t i  t u t  ions i ncl udi ng un i vers i t y  departments.
The aim was to  d is c lo s e  th e  physical c o n d i t io n s  o f  th e  s ix  macroregions of 
Hungary in a systematic  way, by landscape components, to  map them and to  
eva luate them a t  an ever h igher level o f  in te g ra t io n .
The app l ied  geographical approach was a lready m an ifes t in the  f i r s t  two 
volumes o f  the  se r ies  e d i te d  by PÉCSI, M. /on the Danubian and T isza  po rt ion  
o f  the Great P la in  -  MAROSI, S .—SZILÁRD, J .  eds 1967, 1969/. Landscape 
e v a lu a t io n  here is  by SOMOGYI, S. /see SOMOGYI, S. in  t h i s  vo lume/.
In th e  t h i r d  volume on the  L i t t l e  P la in  and the  West-Hungarian Borderland 
/ÄDÄM, L .— MAROSI, S. eds 1975/ the n a tu ra l  resources /energy sources, b u i ld ­
ing m a te r ia ls ,  surface and subsurface waters -  in c lu d in g  medicinal and th e r ­
mal waters evaluated by KATONA, S. and ÄDÄM, L. /  a re  evaluated a t  macrore- 
gional le v e l .  The a g r i c u l t u r a l  p o te n t ia l s  of c u l t i v a te d  mesoregions o r ,  in
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excep t iona l cases, o f  m ic ro reg ions  were assessed by va r ious  methods by GÖ- 
CSEI, I . ,  CSETE, L. and ÁDÁM, L. T h is  monograph in d ic a te s  the  s treng then ing  
o f  th e  economic geog raph ica l and the  e c o lo g ic a l approaches in landscape study
New a t t i t u d e s  and methods a re  c h a r a c t e r i s t i c  o f  the  fo u r th  volume of 
the  s e r ie s  on the Trandsdanubian H i l l s  /South-Transdanubia -  ÄDÄM, L .— MA­
ROSI, S .— SZILARD, J .  1981/. The road was paved by PÉCSI, M. /1972а, b, 1974, 
1979/ through the  a c tu a l in te r p r e ta t io n  o f  the g e o g ra p h ica l environm ent. In 
h is  o p in io n  " the landscape is  a ca te g o ry  o f na tura l and soc ia l h i s t o r y .  The 
prognos is  o f the e v o lu t io n  o f  th e  environment acce le ra ted  by human in f luence  
is  based on the eva lu a t io n  o f th e  geographical p o te n t ia l  o f the  g iven region 
by re g io n a l  u n i ts  o r  landscape ty p e s .  The present s ta te ,  m ate r ia l  and energy 
budgets o f  the environment, th e  n a tu ra l  components o f  the  landscape, man- 
induced geomorphic processes, th e  p ro d u c t iv e  fo rces  a ls o  included in to  the 
environment, the a c t i v i t y  o f p ro d u c t io n ,  the experience gathered by man dur­
ing p ro d u c t io n ,  th e  se tt lem en ts ,  th e  p a r t i c ip a t io n  o f  the  popu la t ion  in pro­
duc t ion  and demographic dynamics -  a l l  were taken in to  c o n s id e ra t io n .  The 
phys ica l  o r  economic p o te n t ia l  o f  th e  environment / o r  landscape/ can be ap­
proached through t h e i r  in te g ra te d  and d i a l e c t i c  e v a lu a t io n . "
The next volume on the  na tu ra l  resources and landscape p o te n t ia ls  o f  the 
Transdanubian Mountains /No 5 / i s  in p ress , in i t  th e  new conception o f  the 
environment is  even b e t te r  r e f le c t e d .
S im i la r  works a re  under way in th e  North Hungarian Mountain Range the  
monograph o f  which would complete th e  s e r ie s .
Among the  achievements of recen t  yea rs , the systems theory  in te r p r e ta ­
t io n  o f  the  t o t a l  environm ent as a complex o f fo u r  subsystems / n a t u r a l ,  
transformed n a tu ra l ,  socio-economic (p ro d u c t ion a l)  and p o I i t i c a I - c u I  tú r a  I 
(consumptional) -  PÉCSI, M. 1979/ is  emphasized. Regional research is  a lso  
founded on the  conceptual c l a r i f i c a t i o n  o f  s p a t ia l c a te g o r ie s  as the  land ­
scape and the  environm ent /MAROSI, S. 1980, 1981/.
Modernized ve rs ions  o f the  landscape map o f  Hungary /PÉCSI, M— SOMOGYI,
S. e t a l .  1980/ and o f  the  a g ro e c o lo g ia a l reg ions  /G0CZÄN, L .—NEMERKÉNYI,
A. 1983/ have been publ ished and the  map o f  landscape types  has been rev ised  
re c e n t ly  /PÉCSI, M. 1984/.
The re s u l t s  of a q u a r te r  o f a c e n tu ry  o f research a re  summarized in  the 
volume by MAROSI, S. /1980 / .
The recen t s tud ies  represent ing  th e  fu r t h e r  development of e c o lo g ic a l 
landscape s tudy  and landscape ty p o lo g y  /ÄDÄM, L. 1975; MAROSI, S .—SZILARD,
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J .  1975, 1979; SZABÓ, J. 1984; GÖCSEI, I .  1979; MAROSI, S .— SZILÁRD, J . ~  
JUHÁSZ, Á. 1984; MEZŐSI, G. 1985; ERD0SI, F .—  LEHMANN, A. 1984/ include e v a l ­
ua t io n s  of e c o lo g ica l  p o te n t ia ls  f o r  the  economy. In the  volume on the land­
scapes and landscape types o f  th e  Balaton watershed /MAROSI, S .— SZILÁRD, J. 
--JUHÁSZ, Á. 1984/, in a d d i t  ion t o  the above, a l t e r n a t i v e  p roposa ls  fo r  land 
management a re a lso  provided in o rd e r  to  p r o te c t  water q u a l i t y  in the lake.
Since the e a r ly  e ig h t ie s ,  in  the  e v a lu a t io n  o f  the  e co lo g ic a l  endowments 
o f  m icroreg ions and m icro reg ion  assemblages several expriments have been made 
a t  q u a n t i t a t iv e  and computerized approaches /MEZŐSI, G. 1985/. Comprehensive 
o r  g o a l-o r ie n te d  surveys o f  o th e r  regional u n i t s  /m ic ro -  and mesoregions, 
coun t ies  and areas w ith  spec ia l endowments/ a re  a lso  under way. Iheyare  re ­
la ted  to  the assessment o f  env ironm en ta l q u a l i t y ,  which usual I у app l ies  the 
square g r id  data capture techn ique .
Natural environmental s tu d ie s  in Hungary began wn i th i n th e  frameworks o f 
landscape u n i t s ,  bu t, as a response to  p ra c t ic a l  demands, they  a re  g ra d u a l ly  
su b s t i tu te d  by the  in v e s t ig a t io n s  o f  the con c re te  environm ents  o f  social 
a c t i v i t i e s .  Examining the advantageous o r  disadvantageous c o n d i t io n s  of s o c io ­
economic a c t i v i t i e s  in given a reas ,  these in v e s t ig a t io n s  developed in to  en­
vironmental s tu d ie s  in the  form o f  assessment o f  env ironm enta l q u a l ity  /see  
GÓCZÁN, L. in t h i s  volume/.
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/\SSESSIV1EI\IT O F  EIMVI RO(\IIVlEINJT/4L 
Q U A L IT Y  /\t\JD  V A L U E
G0CZÄN, L.
Geographical Research I n s t i t u t e  Hungarian Academy o f  Sciences,
Budapest
One of th e  g re a t  cha l lenges to  geography is  the c o n s t ru c t io n  of a geo in fo i— 
mation system which s to re s  data on the  phenomena and processes o f the  human 
environment favourab le  o r  r e s t r i c t i v e  f o r  socia l and economic progress and 
human hea lth  and which eva Iua tes  these data f o r  the purposes of va r ious  uses 
o f  the  environment to  promote dec is ion-m aking.
The computer techn ica l  p reco n d i t io n s  t o  a geographical data bank are 
avai I ab le . An urgent ta s k  to  so lve, however, is  the e v a lu a t io n  o f  the  v a ry ­
in g  v ie w p o in ts  o f  the d i f f e r e n t  users, i t  is  to p ic a l ,  s in c e ,  as a r e s u l t  of 
the  te ch n ica l  overburdening o f  the  geographical environment, any f a c to r s  are 
a f fe c te d  by human a c t i v i t y ,  the  balance o f  the  p h y s ic a l— te ch n ica l  e n v i ro n ­
ment can o n ly  be mainta ined by the a p p l ic a t io n  of ever more complicated and 
energy-consuming techno logy. As a consequence, the assessment o f  environmen­
t a l  q u a l i t y  o r  va lue  is  o f  utmost importance in present-day geography.
The assessment of the  geographical environment is  founded on the  system- 
iz a t io n  o f the  to t a l  geographica l environment /PÉCSI, M. 1972, 1979/. The 
components and types in th e  in d iv id u a l  subsystems can be pu t in to  an o rd e r  
by assessing t h e i r  useful o r  harmful, favou rab le  o r unfavourab le  na tu re ; com­
parisons accord ing  to  degree /g ra d in g /  a re  poss ib le .
In the  next step the  environmental q u a l i t i e s  of va r io u s  rank are f u r t h e r  
categor ized w h ith  regard to  the  specia l requirements se t  by economic users 
through w e ig h tin g  on a sca le  o f va lue.
For w e igh t ing  more e x p e r t is e  is needed than fo r  ra n k in g ,  as i t  has t o  be 
estimated what is  the d i f f e r e n c e  in importance between two consecutive q u a l ­
i t i e s  in th e  rank order. The r e l i a b i l i t y  o f  wei gh ti  ng i s heav i I  у dependent on 
our knowledge about the r e la t io n s h ip s  between the p a r t i c u l a r  q u a l i t ie s .
The w e igh t ing  on the sca les  o f ever increas ing  level / r a n k  o rde r ,  i n t e r ­
val and p ro p o r t io n  sca les /  makes the v a r io u s  q u a l i t ie s  o f  th e  p a r t i c u la r  en­
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vironmental f a c to r s  comparable and f i n a l l y  commeasurable w i th  an ever h igher 
level o f r e l i a b i l i t y .  The c r i t e r i o n  f o r  commeasurab iI i ty  i s  th e  ex is tence o f 
mathematical r e la t io n s h ip s  between the assessed environmental fa c to rs  o r  the  
p o s s i b i l i t y  f o r  the s u b s t i t u t io n  o f the q u a l i t i e s  to  commeasurate by a common 
measure o f va lue  / f o r  ins tance  money/.
Today comparable environmental q u a l i t i e s  s t i l l  outnumber commeasurable 
ones. I t  is  expla ined both by the  inap p ro p r ia te  knowledge on in te ra c t io n s  and 
by the r e l a t i v e l y  small number o f  environmental phenomena which can be ex­
pressed in monetary terms.
The assessment o f  env ironm en ta l q u a l ity  on ly  means the  comparisons be­
tween non-commeasurable environmental f a c to r s .  For eas ie r  m a them atica I-s ta ­
t i s t i c a l  hand ling  a scale o f  r e l a t i v e  scores from I to  100 is  used. Most o f  
the  a ttempts t o  assess the  environment s ta r te d  w ith  the  assessment o f r e l i e f  
and the scores were in te g ra te d  w ith  those o f  o th e r  fa c to r s  /PÉCSI, M.—RÉT- 
VÄRI , L. 1981, 1984; SZABÓ, J .  1974, 1984; MEZŐSI, G. 1985/.
The most important two examples o f th e  assessment o f  environmental q u a l ­
i t y  have been e laborated a t  th e  Department o f  Physical Geography Geographical 
Research I n s t i t u t e  Hungarian Academy o f Sciences. One o f them is  a r e l a t i v e  
ra t in g  of the  fa c to rs  o f  th e  phys ica l environment fo r  a g r i c u l t u r a l  purposes 
/GÓCZAN, L. e t  a l .  1979; G0CZÄN, L. 1981a, b; GŐCZÁN, L. — PÉCSI, M.— LŐCZY,
D. 1984/, w h i le  the  o the r  is  a method to  es t im a te  land c a p a b i l i t y  fo r  crop 
c u l t i v a t i o n  /LŐCZY, D .—TÉCSY, Z .—TŐZSA, I .  1981; LŐCZY, D .—TŐZSA, I .  1982; 
LŐCZY, D. 1984; LANG, I . — CSETE, L. — HARNOS, ZS. 1983/.
The e v a lu a tio n  o f  the  environm ent in i t s  narrow sense r e fe r s  to  e n v i ro n ­
mental f a c to r s  o r  t h e i r  e lements the re la t io n s h ip s  o f which can be fo rm u la t ­
ed in mathematical fu n c t io n s  / th e y  inc lude most o f the m eteoro log ica l e l e ­
ments and some lo n g u t i l i z e d  na tu ra l  resources as f e r t i l e  land o r mineral r e ­
sources, which became commodit ies h i s t o r i c a l l y / .
The examples of e v a lu a t io n  in monetary terms inc lude th e  eva lua t ion  o f 
mineral resources worked o u t  in  the M in is t r y  o f  Industry  /FALLER, G.—TÓTH,
M. 1978; TÓTH, M. — FALLER, G. —PRUZS1NA, J . —TÓTH, J. 1982/ and a comprehen­
s ive  land e v a lu a t io n  method e laborated in th e  Geographical Research I n s t i t u t e  
/G0CZÄN, L.~BENET, I. 1973; GÖCZÄN, L. 1978/.
Recen tly , the re  have been inva luab le  c o n t r ib u t io n s  to  th e  eva lua t ion  o f  
natura l resources on u n i f ie d  p r in c ip le s  /KAPOLYI, L. 1981/. They are e x c e l ­
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R E S E A R C H  O F (M ATURÁL R E S O U R C E S
RÉTVARI, L.
Geographical Research I n s t i t u t e  Hungarian Academy of Sciences,
Budapest
The need fo r  the  comprehensive survey o f the  n a tu ra l  resources in Hungary 
arose in the  m id - s i x t i e s .  The processes in world  economy dur ing  the  las t  
decades and the  requirements and problems in Hungary compelled th e  Hungarian 
government t o  ass i gn preference to  the  comprehensive inventory  o f  natura l re ­
sources among o th e r  to p ics  in research /BENKÖ, F. 1978, 1979; FÜLÖP, J. 1983; 
KAPOLYI, L. 1983/.
Between 1981 and 1985, led by the  Hungarian Academy o f Sciences and co o r ­
d ina ted  by the Geographical Research I n s t i t u t e ,  th e  p ro je c t  'Comprehensive in ­
v e s t ig a t io n  o f n a tu ra l  resources ’ was implemented w ith  a double a im : to  survey 
s e c to r ia l  resources /m inera l and water resources, f e r t i l e  land and atmos­
phe r ic  resources / and to  inven to ry  and eva lua te  na tu ra l  resources observing 
u n i f ie d  p r in c ip le s  /RÉTVÁRI, L. — TÓTH, M. 1984; TÓTH, M.—RÉTVARI, L. 1984; 
RÉTVÁRI, L. 1985/. Both goals served the s c i e n t i f i c  foundat ion  o f  s ta te - le v ­
el dec is ions  concern ing  the e x p lo i t a t io n  and coord ina ted  use o f  na tura l re ­
sources /FODOR, I .  1981/.
In the  Geograph ica I Research I n s t i t u t e ,  an in tegra ted  s ta te -c f -a f fa ir s  
survey o f na tu ra l resources and t h e i r  u t i l i z a t i o n  was compiled /RÉTVÁRI, L. 
ed 1983/. The au th o rs  systemized a v a i la b le  in fo rm a t io n  to  p resen t the  s ta te ,  
comprehensive e v a lu a t io n  and prognos is  o f the  v a r io u s  natura l resources o f 
Hungary in an e a s i l y  i n t e l l i g i b l e  form.
The ro le  o f th e  natura l resources/known and e x p lo i te d /  o f  Hungary is 
evaluated in the  supply of th e  co u n try  and in e x p o r ts .  The p r o f i t a b i l i t y  o f 
resources and th e  es t im a t ion  o f  t h e i r  share in n a t io n a l  wealth is  studied 
/BORAI, Á. 1977/. The reg ional d i s t r i b u t i o n  o f  th e  resources, th e  in te rna ­
t i o n a l  and Hungarian methods f o r  t h e i r  in ven to ry  and the p o s s ib le  ways of 
prognoses are d iscussed.
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In th e  f i n a l  chap te r  the  p e rsp e c t ive s  fo r  methodological p rogress are 
o u t l in e d  and the  research f o r  the  i n te r p r e ta t io n  o f  the  in te r r e la t io n s h ip s  
between environmental resources and subsystems a re  summarized /PÉCSI, M. 1979; 
PÉCSI, M.—  RÉTVARI, L. 1981/.
Regarding m in e ra l resources  in Hungary, i t  is  s ta ted  th a t  commercial re ­
serves amount to  70— 80 per cent o f  a l l  reserves.
R eg io n a l ly ,  the  NE— SW mountain a x is  o f the  c o u n try  is r i c h  in  coal va­
r i e t i e s ,  m e t a l l i c  and non-metal l i e  raw m a te r ia ls .  A lthough, the Great P la in  
is  poor in mineral resources /RÉTVÁRI, L. 1984/, th e  focus o f hydrocarbon 
p roduc t ion  o f ou ts tand ing  value and e f f i c ie n c y  has been s h i f te d  here from 
the  Zala H i l l s  r e c e n t ly .  P erspec t ive  resources a re  a lso  concentra ted  in the 
Great P la in s .
The s p e c i f i c  y ie ld s  o f  primary a g r ic u l t u r a l  p roducts  were in ve s t ig a te d  
in lands o f va ry ing  q u a l i t y  since i t  is  h igh ly  dependent, w ith  g iven  economic 
and techn o lo g ica l  c o n d i t io n s ,  on th e  q u a l i t y  o f a g r i c u l t u r a l  s i t e s  /GÖCZÄN,
L. e t  a l .  1984 and GÖCZÄN, L. in t h i s  volume/. A m e l io ra t io n  is  a fe a s ib le  
way to  increase f e r t i l i t y  and investments in t h i s  f i e l d  are g e n e ra l ly  h igh ly  
e f f i c i e n t  / in ves ted  c a p i ta l  is re tu rn e d  in 3 to  5 y e a rs / .  As i t  has been re ­
vealed in a recent survey /LÄNG, I . — CSETE, L .— HARNOS, ZS. eds 1983/, the 
ou tpu t o f  Hungarian a g r i c u l t u r e  can be raised co n s id e ra b ly  through the  ad­
jus tm ent o f  crop p a t te rn s  to  the endowments o f  the  a g r i c u l t u r a l  s i t e s  as 
well  as through the  u t i l i z a t i o n  o f g e n e t ic  p o te n t ia l s  /LÄNG, I .  1983/.
U t i i i z a b le  w ate r reserves  and water demand were confronted by th e  areal 
u n i ts  o f  water management. Reserves a re  large a long th e  Danube v a l l e y  and 
around th e  Hungarian Mountains, w h i le  they are l im i te d  in the lowland part 
of the  T isza  watershed. An a d d i t io n a l  problem is  th e  wide range o f  th e  year ly  
regime o f  water reserves and the f a c t  th a t  the major p o r t io n  o f  s u r f i c a l  wa­
t e r  reserves and th e  f a c t  th a t  the  major p o r t io n  o f  s u r f i c i a l  w a te rs /an  an­
nual average of 95 per cent and 99 per cent d u r in g  low waters in summer/ a r ­
r ive s  here from abroad heav i ly  contaminated. The subsurface rese rves  o f 
6, 000, 000,000 m^  per year are one o f  th e  most p rec ious  natura l resources to  
be p ro tec ted  s t r i c t l y  /see a lso SOMOGYI, S. in t h i s  volume/.
In v e s t ig a t in g  th e  reg ional d i f fe r e n c e s  in th e  elements o f atm ospheric  
resources  /ANTAL, E. 1978/, i t  was found th a t  they  amount to  10— 20 per cent 
in g loba l r a d ia t io n ,  d u ra t ion  o f sunshine, r a d ia t i o n  balance / a l l  ve ry  im­
p o r ta n t  f o r  crop c u l t i v a t i o n /  and in  p o te n t ia l  and actua l evapora t ion  /chai—
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a c+ e r iz in g  th e  water demands o f  p la n ts / ;  th e  d i s t r i b u t i o n  o f  p r e c ip i t a t i o n  
is  more uneven than th a t  o f  the  previous elements. As Hungary l ie s  on th e  
northe rn  l i m i t  o f  c u l t i v a t i o n  f o r  several c rops  /maize, r i c e ,  grape and some 
f r u i t s / ,  I — 2 °C loss in temperature would prevent the growing o f these 
p la n ts .  The study o f  the  g lobal and regional balances o f  c l im a t i c  elements 
in ind ispensab le  f o r  the survey o f  the agroeco log ica l  p o te n t ia l  /see LOVÄSZ, 
GY. in t h i s  volume/.
A syn th e s is  o f  our in v e s t ig a t io n s  was th e  model fo r  th e  re la t io n s h ip s  
between resou rces  and demography /KERESZTESI, Z . — RÉTVARI, L. 1979; TÓTH, J .  
1981/.
In the  comprehensive assessment o f  s e ttle m e n t environments new c a rto g ra p h ic  
methods have been e laborated /KATONA, S.— KERESZTESI, Z .— RÉTVARI, L. 1979; 
RÉTVARI, L. 1980; KERESZTESI, Z . --RÉTVARI, L. 1985; LOVÁSZ, GY. 1981; MARO­
S I,  S. 1981/.
The assessment o f natura l p o te n t ia ls  in Hungary f o r  to u r is m  was accom­
p l ished  in th e  framework o f the  National Plan f o r  Resort Development. Geo­
g raph ica l  lo c a t io n ,  economic fa c to r s  / a c c e s s i b i l i t y  and s u p p ly / ,  r e l i e f  and 
c l im a te  were evaluated according to  the v ie w p o in ts  of water s p o r ts ,  rec rea t ion  
by water and in fo r e s ts  o r  mountains, thermal ba th ing , h o l id a y in g ,  h ik ing  
and medical tou r ism  /Az üdü lés- idegenforgalom . . .  1986; ERDCiS I,  F. — LEHMANN, 
A. 1984; GÓCZAN, L .—MOLNÁR, K .— TŐZSA, I .  1984/. The comprehensive assess­
ment o f th e  environment of the  P i l i s  and Visegrád Mountains covers  the com­
ponents o f th e  phys ica l and the  se tt lem en t environments on 46 maps using an 
extended data base /MICZEK, GY.— PAPP, S.— RÉTVARI, L. 1984; MÜLLER, P . ~  
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P H Y S IC A L  G E O G R A P H Y  
O F W A TE R  M A N A G E M E N T
SOMOGYI, S.
Geographical Research I n s t i t u t e  Hungarian Academy o f  Sciences,
Budapest
Since the  g rea t  d is ta n c e  from oceans and the mountains e n c i r c l i n g  the Car­
pa th ian  basin r e s u l t  in a ra th e r  t r a n s i t i o n a l  c l im a te  fo r  Hungary, on the 
average in 5 o r  6 o u t  o f 10 years weather is  d r i e r  and in 3 o r  4 years wet­
t e r  than the  average. Therefore, equal readiness is  required both fo r  f lo o d  
c o n tr o l  and, dur ing  the  even more f requen t d rough ts ,  fo r  a r t i f i c a l  recharge  
o f  w a te r /ALCSER, J .  e t  a 1. 1965; GODA, L. 1965; LÄSZLÖFFY, W. 1982; PUS­
KAS, T. 1967; SOMOGYI, S. 1980/.
The t h i c k  sediment f i l l  of the  Carpathian basin  o f p a r t l y  porous compo­
s i t i o n  and th e  wide zone of a l l u v i a l  fans a long th e  inner margin o f the moun­
t a i n  frame are  o f  h igh water s to rage  capac ity  and p lay a s i g n i f i c a n t  ro le  in 
the  water supply o f  the  basin /SIMŐ, R. 1973; SZESZTAY, К. 19 8 0 / . Nao+ectonic 
movements exerted a d e c is iv e  in f lu e n c e  on dra inage  and under n a tu ra l  condi­
t i o n s  about a fo u r th  o f the  p resen t t e r r i t o r y  o f  Hungary was permanently o r  
seasona lly  waterlogged. Since a n c ie n t  t imes, f l o o d f r e e  te r r a i n  has been the  
s e t t in g  f o r  the  economic a c t i v i t i e s  o f the  s e t t le d  popu la t ion , w h i le  f lo o d -  
p la in s  were, in most o f  the cases, o n ly  used by f i s h in g  /DÉRI, J .  1971; SO­
MOGYI, S. 1984/. By the  beginning o f  the  la s t  ce n tu ry  the  t im e l in e s s  of the  
d ra inage o f f lo o d - p la in s  and r i v e r  re g u la t io n s  was recognized /IHRIG, D. 1973 
SOMOGYI, S. 1980/. The r i v e r  re g u la t io n s  of th e  la s t  century ensured f lood 
c o n t ro l  p ro te c t in g  4,000,000 ha land. A hundred years ago, in 1886, the u n i ­
f ie d  hydrographic s e rv ic e  was e s ta b l ishe d  to  c e n t r a l i z e  water manegement. As 
N a t iona l Water Management O f f ic e  i t  s t i l l  opera tes coo rd in a t in g  f lo o d  control, 
water supply and o th e r  water management measures.
I t  was on ly  in th e  1950s, when th e  s c i e n t i f i c  i n s t i t u t i o n s  o f  the  Academy 
were e s ta b l is h e d ,  t h a t  Hungarian geography could s t a r t  w ith  the  s o lu t io n  o f  
p r a c t ic a l  tasks in hydrography and water management /B0RSY, Z. 1959; PÉCSI,
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M. 1959; SOMOGYI, S. 1961/.
The s e r ie s  o f  monographs on the  reg ions  o f Hungary based on a wide range 
o f data /PÉCSI, M. s e r ie s  ed. 1967— 1980/ also in c lu d e  the  e v a lu a t io n  of 
hydrographic  endowments and water budget among o th e r  environmental fa c to rs  
/see MAROSI, S. in t h i s  volume/. In th e  chapters on hydrography th e  issues 
o f water management a re  preponderant. The f i r s t  i s  water budget /SZESZTAY,
K. 1980/ and the  next a re  the  parameters of s u r f i c i a l  waters / d i s t r i b u t i o n  
o f catchment areas, stream d is tance , water level and discharge d a ta ,  water 
q u a l i t y  parameters in c lu d in g  tem pera tu re , f re e z in g  c o n d i t io n s ,  sediment d is ­
charge, chemical p ro p e r t ie s  and p o l l u t i o n  -  PUSKÄS, T. 1967/. A bas ic  char­
a c t e r i s t i c  o f water management in Hungary is  m a n i fe s t  in the f a c t  t h a t  94 
per cen t o f  the  mean d ischarges o f  s u r f i c i a l  waters a re  received from abroad 
and t h i s  percentage may r i s e  to  99 d u r in g  low water . Runoff from surfaces 
w i th in  th e  coun try  i s  a lso  unevenly d i s t r i b u te d ;  th e re  are water shortage 
and water supply problems in some re g io n s ,  w h ile  o th e rs  enjoy abundant water 
reserves .
In th e  volumes o f 'Landscapes o f  Hungary’ th e  q u a n t i t a t iv e  and q u a l i t a ­
t i v e  parameters of s tand ing  waters a re  a lso  compared by reg ions.
A t te n t io n  is  paid t o  th e  underground, w ater re se rve s  o f the p a r t i c u la r  
reg ions . D is t in c t io n  i s  made between f r e e  groundwater /above the  f i r s t  aqu i-  
c lu d e s /  and ka rs t  w a te r .  A special typ e  o f  the f i r s t  is  'bank f i l t e r e d ’ wa­
t e r ,  la rge  amounts o f  which serve th e  water supply o f  Budapest and o th e r  
large towns.
The con tam ina tion  o f  qroundwater due to  the  improper a p p l ic a t io n  o f fei— 
t i l i z e r s  and he rb ic ides  as well  as t o  the  lack o f  sewage network is  an impor­
ta n t  issue. A specia l fe a tu re  o f con f ined  waters in Hungary is  t h e i r  high 
tem perature acquired a t  g re a t  depths a long s t r u c tu r a l  l in e s .  As they  are 
g e n e ra l ly  stored in f o s s i l  marine beds, t h e i r  m inera l s a l t  con ten ts  are a lso 
h igh. They are thermal and medicinal waters a t th e  same time. At p resen t ,  6oo 
deep d r i l l e d  wells a re  a c t i v e  producing water above 35°C temperature and r ic h  
in m inera l s a l ts  o f m ed ic ina l s ig n i f ic a n c e .  Karst water causes problems when 
water is  necessary t o  a l lo w  the min ing o f mineral resources /coa l o r  b aux i te /  
and the  r e s u l t in g  subsidence of k a rs t  water ta b le  leads to  red u c t io n  in the 
d ischarges o f  springs o r  makes them run d ry .  The reserves of k a rs t  water are 
important in local w a te r  supply and geographers have a lso  c o n tr ib u te d  to  the 
d e l im i t a t io n  o f t h e i r  source areas t o  be protected /ALCSER, J. e t  a l .  1965; 
GODA, L. 1965; SOMOGYI, S. 1975/.
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In the  chap te rs  on hydrography in the  monographs o f 'Landscapes o f  Hun- 
g a ry 'w a te r rese rves  / s u r f i c i a l ,  s to red , and subsurface / are e va Iu a te d . They 
a re  confron ted  w ith  local requirements composed o f  the  needs o f  th e  popula­
t i o n ,  in d u s t ry ,  a g r i c u l t u r e  and f i s h e r y .  For th e  in d iv id u a l  re g io n s ,  water 
reserves and demands make up a w ate r balance ,  which ind ica tes  su rp lus  o r  d e f ­
i c i t .  In the  e x p lo ra t io n  o f new sources o f  water, along w ith  th e  i n s t i t u t i o n s  
o f  water management geographers a lso  have major c o n t r ib u t io n s  /K ISS, R. l98o; 
PINTÉR, A. 1981; SZESZTAY, K. I960/.
To exem p l i fy  th e  s i g n i f i c a n t  r o le  o f geography in the study o f  the e n v i -  
romental impacts o f va r io u s  water management es tab l ishm en ts ,  th e  Gabcikovo 
/B ő s /— Nagymaros Barrage System under c o n s t ru c t io n  in j o i n t  S lovak— Hungarian 
investment is  mentioned. To in v e s t ig a te  the  comprehensive physico-geogra- 
ph ica l  im p l ic a t io n s  o f  t h i s  barrage on the  Danube, th e  Geographical Research 
I n s t i t u t e  has been commissioned to  p a r t i c ip a te  in research on two occasions. 
F i r s t ,  a t t e n t io n  was drawn to  th e  geomorpholog icaI, water regime and env iron ­
mental changes in th e  channel and f l o o d - p la in  a f fe c te d  and du r ing  the  repea t­
ed in v e s t ig a t io n s ,  i t  was extended to  the  broader env irons.
In c o n t r ib u t io n  t o  the  Nationa l scheme f o r  Water Management /KOVÁCS, A. 
1982; MUTS, R. 1979; DÉGEN, I .  1965; DOHNALIK, J . — KONKOLY, J . 1984/ a de­
t a i l e d  a n a ly s is  was c a r r ie d  out o f  a l l  the  geo log i ca I , r e l i e f ,  с I i  mafic and 
phy to -  and zoogeographicaI fa c to r s  in f lu e n c in g  th e  e vo lu t io n  o f  th e  drainage 
o f Hungary, th e  water regimes and f lo o d  f requenc ies  o f  streams as well as th e  
d i s t r i b u t i o n  and th e  q u a n t i t a t iv e  and q u a l i t a t i v e  parameters o f  subsurface 
waters in c lu d in g  th e  r o le  o f neo tec ton ics  and o f  th e  la rge -sca le  natural 
and economic consequences o f r i v e r  re g u la t io n  and f lo o d  c o n tro l  measures 
/SOMOGYI, S. 1980/.
Examining the  increas ing  r o le  o f  water as a na tu ra l  resource in Hungary, 
the  explored n a tu ra l  and a c t iva te d  water reserves were surveyed by the u n i ts  
o f  water management.
An in te rn a t io n a l  ta s k  undertaken by Hungarian geographers was the  c o n t r i ­
bu t ion  to  th e  A t la s  der Donauländer by the  1:2,000,000 scale h yd ro g e o lo g ica l 
map o f  Southeast Europe /B0GÁRDI, J .  1955; SOMOGYI, S .— RÁTÓTI, B .— KERESZ­
TESI, Z. 1983/. A g re a t  va lue o f  the  map is  the rep re se n ta t io n  o f  the  above 
hyd ro log ica l  and hydrogeographical data c o l le c te d  before most ly  by co u n tr ie s  
in a un iform  system and in reg iona l overv iew, which a l low s th e  he te rogene ity  
and inconsequences observed along the  na t iona l borders tc  be e l im in a te d .  The 
numerous innova t ions  in methodology are a lso  va lu a b le .
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Geographical Research I n s t i t u t e  Hungarian Academy o f Sciences,
Budapest
Hungarian c l im a to lo g ic a l  research is  concentrated in  the  departments o f ge­
ography and c l im a to lo g y  a t  u n i v e r s i t i e s ,  in the  Geographical Research I n s t i ­
t u t e  Hungarian Academy o f Sciences and in the  N a t iona l M eteoro log ica l  Survey.
A major f i e l d  in c l im a to lo g y  is  th e  study o f th e  s p a t ia l  d is t r ib u t io n  o f  the 
c l im a t ic  elements app ly in g  mathem atica l— s t a t i s t i c a l  methods.
A na tion -w ide  syn thes is  has been accomplished o f  the  reg ional d i s t r i b u t i o n  
o f  w eather s e v e r ity  /N0VÁK, A. 1981/. The study e s ta b l is h e s  grades in sever­
i t y  and presents th e  s p a t ia l  p a t te rn  o f fa vo u ra b le ,  neutra l and unfavourab le  
grades.
To demonstrate th e  s p a t ia l  d i s t r i b u t i o n  o f p r e c ip i ta t io n ,  the  frequency 
and p r o b a b i l i t y  o f th e  occurrence o f  d ry  s p e l ls  was analyzed /MALLER, A.J. 
1983/. The na t ion -w ide  in v e s t ig a t io n  pointed ou t a s t a t i s t i c a l  r e la t io n s h ip  
between macrosynoptic s i t u a t io n s  and d ry  s p e l ls .  The data f o r  th e  per iod  be­
tween 1951 and 1980 were used.
In the  mountainous northern  p a r t  o f  Hungary, th e  in f luence  o f  orography 
on the  ho r izon ta l  and v e r t i c a l  d i s t r i b u t i o n  o f p r e c ip i t a t i o n  was s tud ied  /M0L- 
IsAr , K. 1984/. Types o f  the  annual p r e c ip i t a t i o n  cu rves were e s ta b l ishe d  and, 
th u s ,  th e  e f f e c t  o f  orography over t im e  was cons idered .
In th e  la s t  decade, the  p reven t ion  o f h a i l  damage has come to  th e  fo re
Hungary. The p r a c t i c a l  im p l ic a t io n s ,  p r im a r i ly  f o r  a g r ic u l t u r e ,  a re  o b v i -
■ M on ito r ing  a c t i v i t y  is  continuous in the  south o f  Hungary d u r in g  the 
эг h a l f - y e a r .  A re ce n t  summarizing study eva luated and confirmed the 
I ness o f  p reven t ion  measures in  the  reduct ion  o f  damage to  economy 
, E .—MARKŐ, T . — SÖVÉR, F. 1984/.
\ough the in v e s t ig a t io n  o f  th e  temporal and s p a t ia l  changes 
s n o t  ce n tra l  in Hungarian c l im a to lo g y ,  t h e i r  s ig n i f ic a n c e  
Research is  focused on the  study o f wind energy /TAR, K.




К .— BARTA, Е. 1985/. The data o f f i v e  Great P la in  s ta t io n s  were used to  de­
m onstra te  spa t ia l  d i f fe r e n c e s .  M onth ly , seasonal and yea r ly  average wind ve­
l o c i t i e s ,  maximum gusts  and frequency o f  wi nd d i r e c t io n s  were analyzed based 
on data between 1968 and 1975.
Another major f i e l d  in  c l im a to lo g y  is  lo c a l o r  m ic ro c lim a t ic  m o d i f i c a t ­
ions due to  r e l i e f  c o n d i t io n s ,  in one o f  the ce n tre s  o f t h i s  research / a t  
the  M eteoro log ica l  Department o f  th e  Kossuth Lajos U n iv e rs i ty ,  Debrecen/ the 
r e s u l t s  achieved th e re  were summarized by JUSTYÄK, J .  /1981 / . The re s u l t s  
a re  va lu a b le  f o r  va r io u s  socio-economic purposes. A se r ies  o f in v e s t ig a t io n s  
concern ing the  in f lu e n c e s  of a tm ospheric  and r e l i e f  fa c to rs  in grape c u l t i ­
v a t io n  has j u s t  been completed /JUSTYÄK, J. 1981/. The impact o f  va r ious  
s lope exposures and abundance o f sunshine in o rchards  was stud ied  /TAR, K. 
1982/. The primary goal o f these in v e s t ig a t io n s  is  t o  reveal the  reduct ion  
o f  i l l u m in a t io n  t im e  caused by the  shadowing e f f e c t  o r  r e l i e f  and t o  describe 
i t  in mathematical form. Recently f i e l d  measurements have been conducted to 
s tudy the  temperature d i s t r i b u t i o n s  o f  the  lowermost a i r  above th e  s o i l  on 
s lopes /ST0LLÄR, A .— ZSOLDOS, I .  1985/.
The re s u l t s  in th e  study o f  loca l  c l im a t ic  m o d i f ic a t io n s  due to  r e l i e f  
can a lso  be used in th e  opt ima I i z i t i o n  o f se t t lem en t planning ta s k s .  Slope 
exposure and i n c l i n a t i o n  are major c o n t r o ls  o f  near-su r face  a i r  temperature 
in an a n t ic y c lo n a l  weather s i t u a t i o n .  There fore , th e  mapping o f  s lope expo­
sure is  o f  g rea t importance in towns b u i l t  on h i l l y  o r  mountainous te r r a in .
In some v a l le y s  o f  c e r ta in  s t r i k e  and depth and on some slopes the  reduct ion  
in cons tan t hours o f  sunshine may be cons iderab le .  To represent t h i s ,  a spe­
c ia l  map was c o n s tru c te d .  In a  windy weather s i t u a t i o n ,  s lope exposure and in ­
c l i n a t i o n  may a lso  modify  the  nea r-su r face  wind f i e l d  /wind v e l o c i t i e s /  con­
d i t i o n s  remarkably. Consequently, these  parameters are very im po rtan t in the 
d e s c r ip t io n  o f loca l  c l im a te  w ith  no measurements a v a i la b le .  On a special map 
o f  local c l im a te ,  types  of local c l im a te  are de f ined  w ith  regard t o  the loss 
in hours o f  sunshine a t t r ib u te d  t o  s lope exposure, i n c l i n a t io n  and o th e r  re ­
l i e f  parameters. The mentioned a re  a l l  d e ta i le d  maps and the in fo rm a tion  
conta ined is  eva luated from the  v ie w p o in ts  o f se tt lem en t development /LOVÁSZ, 
GY. 1982/.
During the la s t  f i v e  years th e  mapping o f s lope  exposure in th e  s lop ing 
a g r i c u l t u r a l  areas o f  Hungary began and was p r a c t i c a l l y  completed. Maps were 
drawn a t  1:25,000 sca le , but f o r  f u r t h e r  analyses manuscript maps reduced to  
1:100,000 scale were made a v a i la b le .  The mapping procedure was published re ­
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cent I у /LOVÁSZ, GY. 1985a, Ь/.
The desc r ip ton  o r  typo logy  o f  re g io n s  of va r ious  s ize  is  a common task 
fo r  researchers  in Hungary too. Based on the  data f o r  the  town o f  Debrecen, 
a weather typo logy has been prepared /JUSTYÁK, J. 1985/. This new system 
i d e n t i f i e s  weather c lasses  /warm, t r a n s i t i o n a l  and c o ld /  subdiv ided in to  sev­
en warm types ,  two t r a n s i t i o n a l  types  and s ix  cold ty p e s .  Frequency and prob­
a b i l i t y  va lues  re fe r  t o  the  period I960— 1979. The a g ro c l im a t ic  researches 
are a lso  no tab le . Most o f  them study th e  r e la t io n s h ip  between c l im a te  and the 
average y ie ld  of a g r i c u l t u r a l  and h o r t i c u l t u r a l  c rops  /ÄBRÄNYI, A .— PLETSER,
J . — SZALAI, D. 1984 ; DAVID, A. 1981; DÄVID, A .—ANDA, A. 1984; KADÄR, F. 
1984; MAGYARICS, K. 1984; N0VÄK, J .  1984; ST0LLÄR, A .— ZÁRB0K, ZS. 1984/; 
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GEOMORPHOLOGICAL MAPPING
ÄDÄM, L .— PÉCSI, M.
Geographical Research I n s t i t u t e  Hungarian Academy o f  Sciences,
Budapest
MEZŐSI, G.
Department o f Physica l Geography József A t t i l a  U n iv e rs i ty ,
Szeged
T h i r t y  years ago no geomorphologicaI mapping was p ra c t is e d  in Hungary. The 
maps which presented the  m.acrostructura I u n i t s  o f th e  p a r t i c u la r  c o u n t r ie s  
in physico-geographicaI tex t-books  pub l ished  abroad a t  t h a t  t ime / th e  so- 
ca l led  s t r u c tu r a l  geom orphological m aps/ a lso  in d ic a te  an i n i t i a l  stage f o r  
geomorphologica I mapping on the European sca le .
In th e  e a r ly  f i f t i e s  when the p r o je c t  o f  system atic  landscape s tud ies  
was launched in Hungary /see  MAROSI, S. in t h i s  volume/, as a syn thes is ,  the  
f i r s t  geomorpholog ica I maps based on f i e l d  survey were prepared. The f i r s t  
was the  geomorphologicaI map o f the Mezőföld a t  1:75,000 sca le  /ÄDÄM, L .— 
MAROSI, S .— SZILÄRD, J . I 9 5 9 / fo l lowed by t h a t  o f  the Danube v a l le y  /PÉCSI,
M. 1959/ and o f  the Nyírség /BORSY, Z. 1961/ -  both a t  1:100,000 sca le .
These b lack -and -w h ite  maps a t  small sca les  were p r im a r i l y  meant to  sup­
plement th e  landscape monographs, but as f i r s t  ventures i n i t i a t e d  the  rec ­
o g n i t io n  o f  th e  p ra c t ic a l  importance o f  geomorphologicaI mapping and the  
subsequent e la b o ra t io n  o f  i t s  conceptua l— methodological founda t ions . The 
l a t t e r  ta s k  was accomplished -  re ly in g  on th e  experience gathered from land­
scape s tu d ie s  and in d iv id u a l  attempts a t  geomorphologicaI mapping -  in th e  
Geographical Research I n s t i t u t e  Hungarian Academy of Sciences in 1961 — 1963. 
Here, guided by PÉCSI, M., d i r e c to r ,  a u n ifo rm  legend promoting d e ta i le d  
f i e l d  survey was prepared by a c o l l e c t i v e  o f  experts  /ÄDÄM, L . ;  GÖCZÄN, L .;  
HAHN, GY.; KERESZTESI, Z . ;  MAROSI, S.; SOMOGYI, S. and SZILÄRD, J .  -  see 
PÉCSI, M.— ÄDÄM, L. e t  a l .  1963/.
The concept and methodology of geomorpho I og ica I mapping /and i t s  legend/ 
is  c o n t ro l le d  by the  g e n e tic  contents  based on l i t h o lo g y .  The contens o f 
d e ta i led  geomorphologicaI maps comprise I .  s u r f i c i a l  l i t h o lo g y  by geomorphic 
processes; 2. geomorphic processes; 3. g e n e t ic  landforms; 4. age o f  the  s u r -
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face  and landforms and 5. morphometr ic elements and dra inage.
1. Using th e  uniform legend, a cons iderab le  p a r t  o f  Hungary was mapped 
w i th in  the pe r iod  o f ten years  a t  overv iew  sca les  o f  1: 100,000 and 1: 200,000 
A large team p a r t ic ip a te d  in th e  mapping /ÁDÁM, L .;  B0RSY, Z . ;  BUCZKÓ, E.; 
GAZDAG, U ;  GŐCZÁN, L . ; HAHN, GY.; KAISER, M.; LÁNG, S .; LEÉL-6SSY, S ., LO­
VÁSZ, GY., MAROSI, S., PÉCSI, M., PINCZÉS, Z . ,  RÁTÖTI, В .,  RÉTVÁRI, L . ; SO­
MOGYI, S., SZÉKELY, A .; SZILÁDI, J. and SZILÁRD, J . / .
Of the  above overview maps the  geomorpho log ica l  map o f  the  Balaton reg ion  
a t  1:300,000 and o f Hungary was prepared a t  1:1000,000 and 1:500,000 sca les  
/PÉCSI, M. 1969, 1970, 1972, 1974, 1976/.
The experience gathered in geomorpho log ica I  mapping was u t i l i z e d  a t  the  
in te rn a t io n a l  sca le  too : a t  th e  request o f  the  Commission on the  Geomorphol­
ogy o f the  Carpatho-BaI kanic  Region,PÉCS I , M. prepared th e  1:1,000,000 geo- 
morphological map of the  Carpatho-BaIkan ic  reg ion  f o r  the  'A t la s  der Donau­
länder ' /PÉCSI, M. 1977а, b, 1979, 1980/. A t t h a t  time an in te rn a t io n a l  con­
ference on geomorphologicaI mapping and a map e x h ib i t io n  were organized 
by the Geographical Research I n s t i t u t e  /PÉCSI, M.— JUHÁSZ, Á. 1977/.
2. The f i r s t  d e ta ile d  geom orpho log ica l maps were made du r ing  the  re la te d  
landscape s tu d ie s  launched in the  s i x t i e s .  The need arose t o  represent the  
geographical environment / p a r t i c u l a r l y  r e l i e f /  on them atic  maps and to  eva­
luate  them in sheet memoirs.
This o b je c t i v e  gave r i s e  to  a new t re n d  o f  research  in th e  Geographical 
I n s t i t u te  and led to  the  d e ta i le d  mapping o f  numerous m ic ro -  and mesoregions 
and catchment basins. Related to  landscape s tud ies  ÁDÁM, L. mapped the  Szek- 
szárd H i l l s  / a t  1 :25,000/, th e  Völgység / a t  1:25,000/, th e  P é l i  catchment 
basins o f  Lake Velence / a t  1 :25,000/ and o f  Lake Fe rtő  /1 :5 0 ,0 0 0 /  (ÁDÁM, L. 
1972, 1974) ; HAHN, GY. /1 9 7 0 /  worked in the  southeast o f L i t t l e  P la in  / a t  
1:25,000 s c a le / ;  HEVESI, A. in the Bükk Mountains / a t  1:25,000 and 1:10,000/; 
JUHÁSZ, Á. in  the  east o f th e  Gerecse Mountains / a t  1 :10 ,000 /;  MAROSI, S. 
and SZILÁRD, J .  in some t e s t  areas o f  Outer and Inner Somogy / a t  scales o f  
1:5,000, 1 :2,500 and I : 2 5 ,000/ and GŐCZÁN, L .—MAROSI, S .— PAPP, S.— SZILÁRD, 
J .  mapped th e  east of th e  L i t t l e  P la in  / a t  1 :10,000/, th e  Danube v a l le y  / a t  
1:10,000/ and th e  env irons  o f  Lake Balaton / a t  1 :10 ,000/. A l l  maps were p ro ­
duced w ith  added exp lana t ions  /memoirs/ ( in  manuscr ipt) .
3. The a p p lie d  geom orpho log ica l maps a re  d i f f e r e n t  from the  t r a d i t i o n a l  
ones both in  t h e i r  o b je c t i v e s  and co n te n ts .  They inform us p r im a r i ly  on th e
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s ta te  and s t a b i l i t y  o f  th e  surface , on na tu ra l  and man-induced changes and 
man-induced changes and t h e i r  ra te s .  T h e i r  contents a re  always designed to  
serve th e  implementation o f  p a r t i c u la r  tasks  of p lann ing  and land use. What 
can be, i n our experience, expected from the  types o f  maps is  summarized below.
In Hungary i t  is  p r im a r i l y  eng ineer ing  geomorphoIogicaI mapping f o r  con­
s t r u c t io n s  th a t  has developed. On such maps s u r f i c i a l  geoprocesses a re  rep­
resented and evaluated w ith  t h e i r  dynamics and the  r e s u l t i n g  landforms. The 
main v ie w p o in ts  are the  a l lo c a t io n  o f  man-made o b je c ts ,  the  p ro te c t io n  o f  
r e l i e f  and a m e l io ra t io n .  Mapping does no t  on ly  cover th e  developed a rea , but 
i t s  t o t a l  env irons. The c h a r a c t e r i s t i c  sca le  is 1 :10,000 to  1:50,000. Th is  
trend is  supported by th e  environmental impact s ta tements o f  te ch n ica l  es­
tab l ish m e n ts .  The con te n ts  and legend o f  agrogeomorphological maps were e- 
laborated and applied f o r  am elio ra ton  and so i l  conse rva t ion  in t e s t  a reas.
Both v a r i e t i e s  c o n ta in  d e ta i le d  and s p e c i f i c  geomorphological in fo rm a tion  
on the  advantageous and d i sadvantageous techn ica I f e a tu re s  o f  r e l i e f  and p ro ­
mote p lann ing  and implem entation. In th e  fo rm u la t ion  o f  PÉCSI, M. /1 9 7 0 / :
'The s u b je c t  o f eng ineer ing  geomorphology is  the in v e s t ig a t io n  and e v a lu a t io n  
o r exogenetic  geomorphic processes a f f e c t i n g  the r e l i e f  and the r e s u l t i n g  
landforms f o r  the op tim a l a l lo c a t io n  and opera t ion  o f  techn ica I-econom ic  es­
ta b l ish m e n ts .  /Research and mapping in t h i s  f i e l d  were supported to  a g rea t 
ex ten t by th e  Central Geo log ica l O f f i c e ,  the  Hungarian S ta te  Geological Sur­
vey and th e  E n te rp r ise  f o r  Survey i ng and S o il  A n a ly s is . /
a. E ng inee ring  geom orpho log ica l maps f o r  eons truo ions  have been prepared 
fo r  f i v e  major areas o f  Hungary /w i th  methodological a l t e r a t i o n s  and rev ised 
legends/. F i r s t  the t e r r i t o r y  o f Budapest was mapped a t  1:10,000 sca le  on 
28 sheets /JUHÁSZ, Á .— LEÉL-6SSY, S .— LOVÁSZ, GY.— SCHWE ITZER, F .— PÉCSI, M.- 
-S Z ILÁRD, J .  1970-1980/. Re-edited and reduced in s c a le ,  the  1:20,000 scale 
coloured engineer ing geomorphologicaI map o f  Budapest was published /Buda­
pest é p í té s fö ld ta n i  té rképso roza ta  1985/. The b u i l t - u p  areas and env irons  
o f  the  towns o f  Pécs and Eger were mapped a t  1:5,000 and 1:10,000 sca les  on 
8 sheets mot ivated by th e  requirements o f  urban re c o n s t ru c t io n s  and implemen­
t a t i o n  works /spec ia l  te c h n ic a l  problems included the  presence o f networks 
o f medieval c e l la r s  and tu n n e ls  -  LOVÁSZ, GY. 1980; SCHWEITZER, F. 1979, 
SZILÁRD, J . 1979; HEVESI, A .— JUHÁSZ, Ä. 1973/. The reasons fo r  mapping o f 
the  Balaton region a t  1:10,000 scale on 4 sheets were p re l im in a ry  p lann ing  
o f  development and environmental p ro te c t io n  c o n s id e ra t io n s .
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The eng ineer ing geomorphologicaI mapping o f  th e  West-Hungarian borderland 
and the L i t t l e  P la in  a t  1:100,000 scale was accomplished f o r  several purposes. 
The s ix  complete and f i v e  p a r t i a l  sheets p ro v id e  usefu l in fo rm a t io n  fo r  re ­
g iona l development and the  d e l im i t a t i o n  o f  na tu re  reserves in  th e  regions o f  
r e c r e a t i o n / o f  F e r tő ,  Sopron and Bük/ on the  one hand and fu n c t io n  as sources 
f o r  the  eng ineer ing  geo log ica l  map se r ies  a t  1: 200,000 sca le  in  p repara t ion  
on the  o the r  /ÄDÄM, L. 1983; 1984, ÄDÄM, L .— L0VÄSZ, GY. 1983; SOMOGYI, S. 
1984/.
b. The geom orphologioal maps o f  areas w ith  mass movements a re  meant to  
reveal the  causal r e la t io n s h ip s  o f  mass movements and to  t y p i f y  lands lide  
fe a tu re s  and, th u s ,  p rov ide s p e c i f i c  in fo rm a t io n  f o r  p ra c t ic e  on the damage 
to  r e l i e f  and i t s  s ta te  o f e q u i l ib r iu m  /see a ls o  SZABÓ, J .  in  t h i s  volume/.
As a f i r s t  s tep , the  g e o lo g ic a l—te ch n ica l  inventory  was se t  up of areas 
a f fe c te d  by mass movements in Hungary / a t  1:100,000 scale and on s ix  map 
sheets /HEVESI, A. 1974; ÄDÄM, L .— JUHÄSZ, A .— SCHWEITZER, F. 1976; JUHÄSZ, 
Ä .—  SCHWEITZER, F. 1977, 1978; SZABÓ, J .  1977; JUHÄSZ, Ä .— KERTÉSZ, Ä . ~  
SCHWEITZER, F. 1975; KERTÉSZ, Ä .— JUHÄSZ, A. — SCHWEITZER, F. 1974/. I t  was 
fo l lowed by the  d e ta i le d  survey ing  o f areas w ith  mass movements damage and 
hazard / a t  sca les o f  1:10,000 and 1:25,000 -  ÄDÄM, L .— SCHWEITZER, F. 1973; 
ÄDÄM, L. — LEÉL-ÖSSY, S. 1973; JUHÄSZ, A. 1973a, 1973b, 1980, JUHÄSZ, A .— 
SCHWEITZER, F. 1978; L0VÄSZ, GY. 1979, 1980a, 1980b/. Both v a r i e t i e s  o f ap­
p l ie d  geomorphologicaI maps a re  supplemented w i th  sheet memoirs.
With the  development o f a p p l ie d  gomorpho lo g ic a l  mapping methods, the leg ­
end became r i c h e r  and more p re c is e  /ÄDÄM, L .— PÉCSI, M. eds 1985/.
c. The volume a lso  summarizes the achievements in r e l i e f  assessment map­
p in g  /PÉCSI, M. 1980, 1985/, a new d i r e c t i o n  formed from th e  e a r ly  s i x t i e s .
I t s  goal is  to  map the  cum u la t ive  e f f e c t  o f  na tu ra l  processes and human ac­
t i v i t y  on su r face  e vo lu t ion  and to  de tec t th e  tendencies o f  changes in the  
r e l i e f .  R e l ie f  assessment mapping comprises map se r ies  o f  ' t a r g e t  maps’ and 
s yn th e t ic  maps a t  1:25,000 to  1:100,000 sca les .  They promote th e  es t im a t ion  
o f  the geomorphologicaI f a c t o r s  o f  land c a p a b i l i t y  and the  geomorphic proces­
ses h inder ing  o r  endangering th e  uses o f land.
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t o g r á f i a i  V á l l a la t ,  Budapest 1969— 1985, 28 map shee ts .
Eger é p í té s fö ld ta n i  té rké p so ro za ta .  Engineering geo log ica l map se r ies  of
Eger. Ed. by KLEB, В. Scale : 1:10.000. -  Compiled a t  th e  Department 
o r M inera logy and Geology o f  the Technica l U n iv e rs i ty  Budapest f o r  
the  request o f  the  C en tra l O f f ic e  Geology in Hungary and the Counci I 
o f Eger, Budapest, 1978. 36 p.
Engineering geomorphologicaI map s e r ie s  of Pécs / a t  1:10,000 s c a le /  Authors: 
LOVÁSZ, GY.; SCHWEITZER, F . ;  SZILÁRD, J . — MTA FKI, Budapest, 1975—
1980, 7 map sheets.
G e o lo g ica l- te ch n ica I  inven to ry  o f  areas a f fe c te d  by mass movements in Hun­
gary. A uthors : ÁDÁM, L . ;  HEVESI, A .;  JUHÁSZ, Á . ; KERTÉSZ, A.; LEÉL- 
6SSY, S.; LOVÁSZ, GY.; SCHWEITZER, F .— MTA FKI, Budapest, 1973—




GERE I ,  L.
Geographical Research I n s t i t u t e  Hungarian Academy o f  Sciences,
Budapest
In the  Hungarian l i t e r a t u r e ,  r e la t io n s h ip s  between geomorpho log ica l  and pe- 
do log ica l  research are p a r t i c u l a r l y  s trong in two f i e l d s :
1. in the  study o f i n te ra c t io n s  between topography and s o i l  fo rm a tio n  
and
2. in th e  analyses o f th e  pa leosols. o f  g e o lo g ic a l /m o s t ly  ioess/ p ro ­
f i l e s .
Some examples are presented below to  i l l u s t r a t e  the achievements o f  r e ­
cent years.
I .  Topography is  a major fa c t o r  in s o i l  fo rm a tion  processes. When s o i l s  
are c l a s s i f i e d ,  both t h e o r e t i c a l l y  and f o r  p ra c t ic a l  purposes, the ro le  o f  
fhe r e l i e f  is  emphasized /SZABOLCS, I .  e t  a 1. 1966; STEFANOVITS, P .—SZUCS,
L. 1961/. On surfaces o f s l i g h t  r e l i e f ,  even the  m ic r o r e l ie f  may acqu ire  
d e c is iv e  importance. The th re e  main fa c to r s  in a lk a l iz a t io n  were a lready 
po in ted o u t  by 'SIGMOND, E. /1 9 2 3 / :  seasona lly  abundant s o i l  m o is tu re , sea­
sonal d e s ic c a t io n  and ne a r-su r fa ce  impermeable layers. A l l  these fa c to rs  
are c lo s e ly  re la te d  to  groundwater f low  and, consequently , s t ro n g ly  depend 
on the  m ic r o r e l i e f .  In v e s t ig a t in g  s o i l  fo rm a t io n  in the T rans-T isza  reg ion  
o f  the Great Hungarian P la in ,  SZABOLCS, I .  /1 9 6 1 /  revealed a t r a i n  o f s o i l  
types determined by the  m ic r o r e l ie f  /w i th  inc reas ing  e le v a t i o n / ,  the boggy 
s o i l s  o f the  deepest places are fo l lowed by meadow s o i ls ,  s a l t - a f fe c te d  
/ a l k a l i /  s o i l s ,  meadow chernozems and chernozems.
Some geomorpho log ica I in v e s t ig a t io n s  are fundamental in th e  study o f / s a l t -  
a f fe c te d /  s o i l  fo rm ation  /PÉCSI, M. 1958, 1971, 1984a/. Mapping groundwater 
in the Great Hungarian P la in ,  RÓNAI, A. /1961 /  a lso  supp l ied  data to  the  d i s ­
t r i b u t i o n  o f  s a l t - a f fe c te d  s o i l s .
PÉCSI, M. and GERE I ,  L. /1985 /  found concre te  re la t io n s h ip s  between th e
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m ic ro re l ie f  and the fo rm a t io n  o f  s a l t - a f f e c t e d  s o i ls  in th e  Danube-Tisza 
In te r f lu v e .  Over the su r fa ce  o f  r e l a t i v e l y  high m ic r o r e l i e f  / c u t - o f f  mean­
ders a l t e r n a t in g  with h ig h e r - l y in g  t e r r a i n / ,  the va ry ing  depth o f g ro u n d -  
water c o n t r o l le d  by the m ic r o r e l ie f  re s u l te d  in d i f fe re n c e s  in the a l k a l i ­
za t ion  process and o the r s o i l  fo rm a tion . On the lowest t e r r a i n ,  where per­
manent overabundant m o is tu re  is  c h a r a c t e r i s t i c  and seasonal d e s icca t ion  is  
o f  s l ig h t  degree, less a l k a l i z e d ,  deep meadow so lonetz developed. On s l i g h t ­
ly  higher t e r r a i n ,  where th e  overabundance o f  moisture i s  seasonal and sea­
sonal d e s ic c a t io n  was o f  longer in f lu e nce  on the fo rm a t io n  o f  s a l t - a f f e c t e d  
s o i l s ,  a l k a l i z a t i o n  reached a higher e x te n t  and medium meadow so lone tz  de­
veloped. Along the  h ighes t margins o f  f i l l e d  meanders, s a l i n i c  groundwater 
d id  not have any in f luence  on so i l  fo rm a t io n  and, th e r e fo r e ,  instead o f  a l ­
k a l i  s o i l s ,  meadow chernozem developed th e re .
PÉCSI, M .— ZENTAI, T . — GEREI, L. /1 9 8 2 /  ca rr ied  o u t  the  in v e s t ig a t io n  
o f  sand s o i ls  in the Danube-Tisza In t e r f lu v e  w ith  regard to  r e l i e f  c o n d i ­
t io n s  and unde r ly ing  sediments. Thus a new in te rp r e ta t io n  o f  agrogeolo g i ca I 
research has come about. LÄNG, I . —GÄTI, F. /1958/ and LÄNG, I .  /1961 /  p ro­
posed the a m e l io ra t io n  o f  sand s o i ls  by adding o rgan ic  m a t te r  to  them in an 
a r t i f i c i a l  way. The e f f e c t s  o f  layered sand a m e l io ra t io n  was in ve s t ig a te d  
in d e ta i l  from the v ie w p o in t  o f n u t r ie n t  uptake! by p la n ts .
A s trong c o r r e la t io n  was found between the topography and the g e n e t ic  
types o f sand s o i ls  and th e  i r  f é r f i  I i t y  /PÉCS I , M.— ZENTAY, T .—GEREI, L .— 
REMÉNYI, M. 1984/. The r o l e  o f  c lay  m in e ra ls  in the dynamics and f e r t i l i t y  
o f  sand s o i l s  was d isc losed  by GEREI, L .— REMÉNYI, M.— ZENTAY, T. /1 9 8 3 / .  
According t o  t h e i r  o b se rva t io n ,  the c la y  m inera ls ,  a l though  present in small 
amounts, a re  ab le  to  in f lu e n c e  -  th rough  t h e i r  q u a n t i t a t iv e  composit ion -  
the f e r t i l i t y  o f sand s o i l s  to  a cons ide rab le  degree.
2. About a dozen o f  the  pa leoso ls  bu r ied  in loess in  the  Carpath ian ba­
s in  developed simultaneous to  the slow dus t accumulation and in t h e i r  ma jor­
i t y  under /warmer and/  more humid c l im a te  than th a t  o f  loess fo rm a t io n .  Par­
t i c u l a r  s o i l  types /e m b r io n ic  s o i ls ,  humus accum ula tions/ may form in the  
loess under more humid, p e r ig la c ia l  c l im a te s .
-  In some loess exposures, main ly  in the  lower, ma jor pa r t  o f  o ld  loess, 
pa leosols o v e r l i e  each o th e r  p r a c t i c a l l y  w ithou t in te r la y e re d  loess. In some 
cases i t  can be proven t h a t ,  no m atte r what process had accumulated th e  dust, 
i t  had never been transform ed in to  t r u e  loess, but due t o  the pa Ieogeograph-
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ic  c o n d i t io n s ,  s o i l  formed o r  a l o e s s - l i k e  loamy sediment came abou t.  The 
subaeria l fo rm ations  o f s i l t  base m a te r ia l  are not always loess o r  no t even 
lo e s s - l ik e  depos its  / e . g .  red s o i l ,  g rey gleyed hor izon  and brown loam, -  
PÉCSI, M. 1984b/.
In th e  loess se r ies  th e  a l te rn a t io n s  o f  loess and paleosol la ye rs  are 
g e n e ra l ly  in te rp re te d  as consequences o f  c y c l i c  c l im a t i c  changes. On t h i s  
the  I i t h o s t r a t ig ra p h ic a I-pa Ieopedologic a i subd iv is io n s  o f  loess are based. 
However, i t  should not be neglected t h a t  loess is e a s i l y  e ro d ib le  and, a t  
the same t im e ,  in the  loess exposures sm a l le r  eros ion  h ia tuses a re  d i f f i ­
c u l t  t o  observe. In borehole sections th e y  are almost im percep t ib le .
Indeed, th e re  are  data t o  support th e  assumption -  as in the  case o f  su­
perimposed red s o i l s  and o ld  lo e s s - l ik e  depos its  -  t h a t  a consecutive "pa -
II
leoso l— eros iona l h ia tus  process should be taken in to  account /PÉCSI -D0-
NÄTH, É .— GERE I , L .— REMÉNYI, M. 1983 /.
-  In th e  loess p r o f i l e s ,  mainly in th e  case of o ld  loess, a lso d u r in g  the 
in te r p r e ta t io n  o f  pa leomag n e t ic  data, a spec ia l  a t t e n t io n  should be g iven  to  
u ncon fo rm it ies .
-  To th e  c o r re c t  ch rono log ica l  su b d iv is io n s  of exposure p r o f i l e s  w i th  
several I oess-pa I eoso I c y c le s ,  the  recen t ra d io m e tr ic  methods are n a t u r a l l y  
o f  g rea t help and on some occasions t h e i r  a p p l ic a t io n  may be o f d e c is iv e  im­
portance. Besides them, however, the t r a d i t i o n a I  geo log ica l-geom orpho log ica I 
l i t h o -  and b io s t r a t ig r a p h ic a l  and o the r  methods are a ls o  t o  be app l ied  in 
the  fu tu re ,  to o .  I t  is  ind ispensab le  t o  t y p i f y  pa IeosoIs and to  e s ta b l i s h  
marker paleosol horizons.
The ty p o lo g y  o f  pa leoso ls  based on t h e i r  gene t ic ,  p h y s ic a l ,  chemical and 
m ine ra log ica I p ro p e r t ie s  is  o f  g rea t importance in the  comparisons between 
loess p r o f i l e s .  The i d e n t i f i c a t i o n  o f  th e  same horizons and pa leosols in  two 
borehole sec t ions  o f  the  Paks loess b l u f f  o f  about 100 m depth and s u i t a b le  
f o r  in te rn a t io n a l  comparisons enabled us t o  e s ta b l is h  s i g n i f i c a n t  c o r r e la ­
t io n s  w ith  loess exposures /GEREI, L .— PÉCSI -D0NÄTH, É.--REMÉNYI, M. .1979; 
GERE I , L .— PÉCS I -DONATH, É .— REMÉNYI, M.—  SCHWEITZER, F . — SZEBÉNY1, E. 1985/.
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LO E S S  R E S E A R C H
PÉCSI, M.
Geographical Research I n s t i t u t e  Hungarian Academy o f  Sciences,
Budapest
During the  la s t  decade the  in v e s t ig a t io n s  o f  loess in Hungary have been c e n t r ­
ed on I. the  o r ig in s  o f loess, 2. chronology and 3. eng ineer ing  geomorpholog­
ica l  s tu d ie s .
By fo rm u la t in g  the concepts o f research and in i t s  c o o rd in a t io n ,  au tho r  
as the  p re s id e n t  o f  the  INQUA Commission on Loess has undertaken cons iderab le  
r e s p o n s ib i l i t y  in the Hungarian in v e s t ig a t io n s  and a lso  in te rn a t io n a l  s c ie n ­
t i f i c  c o l la b o ra t io n  /PÉCSI, M. 1984a, 1985/.
ЖI.  Hungarian loess g e n e tio  research w ith  more than 100 year past and 
now renewing has had new achievements in the  d ive rse  l i t h o lo g y  of Hungarian 
loess and loess v a r i e t i e s  and in the  c o n d i t io n s  o f  loess fo rm a tion . An o ve r­
view map o f  loess and lo e s s - l i k e  depos its  in Hungary /PÉCSI, M. 1982b/ and 
the geo log ica l  map o f  the  e o l ia n  and f l u v i a l  fo rm ations  o f  th e  Great Hungari­
an P la in  /RÓNAI, A. 1985/ w ith  exp lana t ions . The phys ica l  analyses /HAHN, Gy. 
1985; MÄRTON, P .— PÉCSI, M. e t  a l .  1979; PINCZÉS, Z. 1979; SZILÁRD, J .  1985/ 
and the  geochemical and pedolog ica l in v e s t ig a t io n s  /PÉCS I -D0NÄTH, É. 1985; 
STEFANOVITS, P. 1985; PÉCSI, M. e t  a l .  1977; SZEBÉNYI , E. 1979/ p a r t l y  serve 
the  purposes o f re ve a l in g  the o r ig in  o f loess and p a r t l y  aim a t  the p r a c t ic a l  
agrogeo log ica I and eng ineer ing  geomorphological tasks  and the  e x p lo ra t io n  o f 
raw m a te r ia ls  /FODOR, T. e t  a l ,  1982; HAHN, Gy.— PÉCSI, M.— SCHWEITZER, F.
1985; PÉCSI, M.—SCHEUER, Gy. 1979/. In o rde r to  study the  te x tu re  o f loess, 
the  conventiona l s o i l  mechanical analyses are accompanied by e lec tron  m ic ro -
Today i t  is  j u s t  the  100th ann ive rsa ry  o f  the  p u b l ic a t io n  of Lajos 
LŐCZY’ s voluminous monograph 'A k ína i birodalom term észeti  v is z o n y a i ­
nak le i r á s a ’ /D e s c r ip t io n  o f the  phys ica l c o n d i t io n s  o f the Chinese 
Empire/ on June 3 rd ,  1886. He d e ta i le d  the  o r i g in  o f  loess o f China, 
i t s  p ro p e r t ie s  and contemporary loess fo rm a tion  as well  as the  u t i l i ­
s a t io n  o f loess reg ions.
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scopic  examinations /BORSY, Z. e t  a l .  1984/, w h i le  fo r  the  i d e n t i f i c a t i o n  o f 
m ineral composit ion heavy m in e ra ls  were inspected /CODARCEA, V. 1979; SZEBÉ- 
NYI, E. 1979/ and X-ray and thermal analyses were a lso  accomplished /GEREI,
L. e t  a l .  1985; PÉCS I -DONÁTH, É. 1979a,b,c, 1985; SZÖÖR, Gy.— BORSY, Z. 1982/
I t  was found th a t  the I ig h t  and heavy m ine ra ls  of the  loess in the  Car­
path ian basi n were reworked from the a l l u v i a l  fans of the  bas in , from the Ter­
t i a r y  depos its  o f  the  neighbouring h i l l s  and from the weathered r e g o l i t h  o f 
mountains. Recent research in d ic a te s  th a t  in the  e vo lu t io n  o f  loess v a r i e t i e s  
the  l i th o -e o o lo g ia a l  co n d i t io n s  were predominant /HAHN, Gy. 1985; PÉCSI, M. 
1982a; SZI LÄRD, J .  1985/. They were d ive rse  not on ly  in space but a ls o  chang­
ed over t ime du r ing  the long per iod  o f  loess fo rm a tion . The re fo re , the m ine r-  
a lo g ic a l  and chemical composit ion can vary  cons iderab ly  from hor izon t o  h o r i ­
zon even f t i t h in  a s in g le  p r o f i l e  and i t  is  m an ifest in the  r e l a t i v e  amounts 
o f  c lay  m in e ra ls ,  c a l c i t e ,  do lom ite ,  Fe-hydroxide and even o f  qua rtz .
2. The t r a d i t i o n a l  methods in loess ch rono log ica l  research inc lude  l i t h o -  
s t r a t ig ra p h ic a  I /PÉCSI, M. — SZEBÉNYI, E. —PEVZNER, M. A. 1979; MAROSI, S .—
S ZILÄRD, J. 1977/, b io s t ra t ig r a p h ic a I  /KRETZOI, M. 1977; WAGNER, M. 1979a,b, 
c /  pa Ieopedo log ica I /PÉCSI, M. e t  a l .  1977; PÉCSI, M.— SZEBÉNYI, E. e t  a l .  
1979/ and pa Iy n o lo g ica I ones'/PASHKEVI CH, G.A. 1979/. In a d d i t io n ,  re c e n t ly  
pa Ieomagnetic /PÉCSI, M.—PEVZNER, M.A. 1974; MÄRTON, P. 1979a,b/, thermo­
luminescence /BORSY, Z. e t  a l .  1979; BUTRYM, J . —MARUSZCZAK, H. 1984/, and 
radiocarbon ana lyses /ILVES, E. e t  a l .  1980/ are a lso a p p l ie d .  In Hungary i t  
is  the youngest loess  th a t  is  most spread.
The age o f  th e  youngest loess horizons o f  8— 10 m th ickn e ss  is  13 to  26 
Ka. There are two in te rc a la te d  embrionic humous s o i ls  / Н j and H^/ w ith  abun­
dant charcoal fragments of c o n i fe ro u s  t re e s  /PÉCSI, M. 1982a, 1985/.
In the  lower s e r ie s  o f  young loess /15  t o  20 m/  fo u r  buried fo re s t -s te p p e  
pa leoso ls  are observed / in d ic a te d  as MF, BD, BA and MB/. The upper s o i l  com­
p lex  was dated r a d io m e t r ic a l ly  a t  27 to  30 Ka. At the base o f young loess a 
paleosol complex o f  fo re s t -s te p p e  and brown fo r e s t  s o i l s  is  in te r c a la te d .  For 
i t s  age, b io s t r a t ig r a p h ic  and pa Ieopedologic evidence in d ic a te s  Last I n t e r ­
g la c ia l  /PÉCSI, M. 1975, 1979, 1982a/. The thermo I urninescence analyses a lso  
determine i t s  age as 105 to  125 Ka /BORSY, Z. e t  a l .  1979; BUTRYM, J . —MARUSZ 
CZAK, H. 1984/.
Old loess has a more r e s t r i c t e d  d i s t r i b u t i o n .  I t  has been removed from 
large areas о one hand and o v e r la in  by young loess a t  g re a t  depths in the 
Great Hungarian P la in  basin on the  o ther .  The exposure o f  o ld  loess u s u a l ly
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d isc lose  d iscon t inuous  s e r ie s  o f  25 to  30 m t o t a l  th ic k n e s s .  Depending on 
the  unco n fo rm it ie s  o f the sequence, f i v e  o r  s i x  pa leoso ls  are in te rc a la te d  
/ in d ic a te d  as Phe, MP, PD^, PD^, PDK/. In th e  lowest t h i r d  o f the o ld  loess 
se r ies  the  Brunhes—Matuyama pa Ieomagnetic boundary /0 .73Ма/ was found in 
th e  loess hor izon  between th e  pa! eosols PD£ and PDK /PÉCSI, M.—PEVZNER, M.A. 
1974; MÁRTON, P. 1979a,b; PÉCSI, M. 1984b/. Repeated pa Ieomagnetic measure­
ments in severa l loess p r o f i  les in Hungary suggest cca 0 .9  Ma fo r  the  lower­
most stratum o f the o ld  loess se r ies .
In the loess reg ions o f Hungary, where the  th ickness  o f  young and o ld  
loess may amount t o  50— 60 m, 12-16 loess horizons and 8— 13 in te rc a la te d  
paleosols a re  known from exposures and boreho le  sec t ions .  The number o f  loess 
and paleosol ho r izons  is  p a r t i c u l a r l y  v a r ia b le  in the p r o f i l e s  of o ld  loess 
/GERE I,  L .— REMÉNYI, M. —PÉCS I -D0NÁTH, É. 1979; GERE I , L. — PÉCS I -D0NÁTH, É. 
e t  a l .  1985; PÉCSI, M. 1984b/. Because o f  th e  eros iona l h ia tuses  the eva lua ­
t i o n  o f  the types  o f  pa leoso ls  as marker ho r izons  is  ind ispensab le  f o r  the  
pa Ieomagnetic d a t in g .
The subaer ia l  fo rm ation  o f  sands, s i l t s  and p a r t i c u l a r l y  red s o i ls  and 
red clays o f  20— 40 m th ic k n e s s  which u n d e r l ie s  the o ld  loess  cannot be c la s ­
s i f i e d  l i t h o l o g i c a l l y  w ith  t r u e  loess. I t  occurs  in severa l sections t h a t  
f i v e  or s ix  red s o i l s  d i r e c t l y  o v e r l ie  each o th e r ;  the pa legeographicaI con­
d i t i o n s  favoured the  fo rm a tion  of red s o i l s .  T he ir  o r i g in  dates back to  the 
uppermost Neogene /2 -4  Ma -  FODOR, T. e t  a l .  1981; FODOR, T . — SCHEUER, Gy.— 
SCHWEITZER, F. 1982; HAHN, Gy. e t  a l .  1985; PÉCSI, M. 1982a,b, 1984a,b, 1985/.
3. The recen t  eng inee ring  and env ironm en ta l geom orpholog iaal research  
and mapping o f  loess  p a r t l y  invo lved methodolog ica l exper im enta t ion  and p a r t ­
ly  promoted th e  re s o lu t io n  o f  p ra c t ic a l  ta s k s  in p lanning and environmental 
p ro te c t io n .  Engineering geomorpho logicaI research  f o r  c o n s t ru c t io n  purposes 
was commissioned and financed by s ta te  p lann ing  e n te rp r is e s .  The data from 
t r a d i t i o n a l  s o i l  mechanical analyses has been used, in a d d i t io n  to  fo re c a s t  
th e  s t a b i l i t y  o r  eros ion  o f loess, fo r  m inera l e x p lo ra t io n ,  the  s u b d iv is io n  
and typo logy o f loess /PÉCSI, M.— SCHEUER, Gy. — SCHWEITZER, F. 1979/. A 
spec ia l eng ineer ing  geomorphologica I mapping has been developed from the  
T ra d i t io n a l  geomorpho log ica I mapping /See: ÁDÁM, L .—MEZffSI, G.—PÉCSI, M. 
in t h i s  volume/. Th is  was necessary fo r  th e  d e s c r ip t io n  and t y p i f i c a t i o n  o f  
surfaces endangered by c o l la p s e  and s l id in g  processes and forms. The r e s u l t s  
were u t i l i z e d  in th e  p re l im in a ry  planning o f  housing e s ta te s  and in the te c h ­
n ic a l  works t o  s t a b i l i z e  s lopes w ith  loess c o l la p s e  hazard.
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R E S E A R C H  HM A R E A S  O F  B LO W N  S A N D
BORSY, Z.
Department of Phys ica l  Geography Kossuth Lajos U n iv e rs i t y ,
Debrecen
In Elungary extended areas a re  covered by blown sand /amounti ng to  almost 20 
per cent o f  th e  co u n try ’ s a re a / .  This abundance of blown-sand regions a t ­
t ra c te d  the  a t t e n t io n  o f researchers as e a r l y  as the beg inn ing  of t h i s  cen­
tu r y  and the  f i r s t  remarkable re s u l ts  o f  sand landforms were a tta ined  th e n .  
A f t e r  the  research in th e  1930s o f ra th e r  modest sca le , in te n s ive  f i e l d ­
work a c t i v i t y  began in th e  e a r ly  1950s and i t  was mainta ined u n t i l  the  m id -  
1970s.
The numerous new sta tem ents , which sometimes provoked f r u i t f u l  debates, 
to o ,  and the  com parative geom orpho log ica l analyses  o f  th e  areas of blown 
sand enabled us to  prov ide  data more p re c is e  as ever on th e  o r ig in  and la n d -  
forms o f these surfaces.
The s t r a t ig ra p h ia a l  in v e s t ig a t io n s  helped to  determine the  age blown
sands: most o f them were formed during th e  la s t  /Würm/ g l a c i a l .  The dates
o f subsequent sand movements, however, were no t  es tab l ished  f o r  c e r ta in .  To
14in v e s t ig a te  in to  t h i s  problem, in 1979 we launched a s e r ie s  of C and p h y -  
toana tom ica l in v e s t ig a t io n s  o f  the  pa leoso ls  in te rc a la te d  in  the sand dunes 
and the  inc losed charcoal remnants in th e  NE o f  the Great Hungarian P la in .
At the  same t im e , the  geom orpho log ica l in v e s t ig a t io n s  o f  the major areas 
o f blown sand continued to  o b ta in  new data on the o r i g in  o f  the su rface , i t s  
fe a tu re s  and t h e i r  assemblages.
Radiocarbon da ting  p rov ided a f i n a l  ev idence of the  Upper ■P len ig lac ia l 
age of the  m a jo r i t y  of wind-blown sand exposed in Hungary. Following the  
f i r s t  g rea t  co ld  wave of th e  Upper P le n ig la c ia l  /28 ,000-22 ,000  years В .Р . / ,  
c l im a te  s l i g h t l y  amelio ra ted  w ith  somewhat increased p r e c ip i t a t i o n .  Due to  
the  p ro te c t io n  o f the  su r face  by v e g e ta t io n ,  sand movement was reduced on 
the  lower dunes and a mantle  o f  a i rbo rne  d u s t  began to  accumulate. I t s  ma­
t e r i a l  compacted in to  loess, sandy loess and loessy sand in  the  second s tage
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of p e r ig la c ia l  c l im a te  in th e  Upper P le n i g la c i a l . On th e  h ig h e r - ly in g  dune 
surfaces unpro tected  by v e g e ta t io n ,  sand movements may c o n t in u e  u n t i l  th e  
Late Glacia I .
During th e  B ö l l in g  in te r s t a d ia l  c l im a te  became m i ld e r  and a l i t t l e  more 
humid, the  dunes were g ra d u a l ly  s ta b i l i z e d  by vege ta t ion .
During th e  Late G lac ia l  blown sand movements took p lace  on two o th e r  oc­
casions: in th e  Older and th e  Younger Dryas /CSONGOR, É .— BORSY, Z .— SZABÓ,
I .  1980; BORSY, Z . --CSONGOR, É .— FÉLEGYHAZI , E. — LÓKI, J . — SZABÓ, I .  1981; 
BORSY, Z .— CSONGOR, É.— SZABÓ, I .  1982; BORSY, Z .—CSONGOR, É .— SÄRKÄNY, S. 
—SZABÓ, I .  1982; CSONGOR, É .— BORSY, Z. 1985; BORSY, Z .—  CSONGOR, É.— LÖKI,
J .  —SZABÓ, I .  1985/.
The pa le oso ls  in te rc a la te d  in the dunes and the over ly  i ng vas t amounts o f 
blown sand c l e a r l y  in d ic a te  t h a t  over th e  per iod  between 13,200 and 10,200 
years B.P. th e r e  were fo u r  m a jo r c l im a t ic  changes in th e  t e r r i t o r y  o f  th e  
present Hungary.
The sand movements o f th e  Late G lac ia l  were o f much lesse r  i n te n s i t y  
than those in th e  Upper P le n ig la c ia l .  They were mostly r e s t r i c t e d  to  th e  
h ig h e r - ly in g  dune surfaces and the  major re g io n s  of sand accumulation. No 
data have been p rev ious ly  a v a i la b le  on sand movements in th e  Late G la c ia l .
The pa leoso ls  occu rr ing  in th e  dunes were assumed to  be o f  Preboreal age and 
the o v e r ly in g  blown sand s e r ie s  o f I — 10 m th ickness  o f  Boreal age.
The th ic k n e s s  o f sand on th e  Danube-Tisza I n te r f lu v e  has been long de­
bated among researchers . To answer t h i s  ques t ion  and to  o b ta in  a deeper knowl­
edge on th e  e v o lu t io n  h i s t o r y  o f  the Danube-Tisza I n t e r f l u v e  the e le c tro n  
m icroscop ic  a n a ly s is  o f sand sediments in  th e  Hungarian Geolog ica l Survey bore­
holes d r i l l e d  in the area was c a rr ie d  o u t .  /The m a te r ia ls  in 262 layers  o f 
the  boreholes were in ve s t ig a te d  in a lmost 4000 e lec tron  m icroscopic photo­
graphs; BORSY, Z .— FÉLSZERFALV I , J . — LÖKI , I .  1982, 1983, 1984/.
The in te r p r e ta t io n  o f  th e  photographs confirmed th e  p rev ious assumption 
th a t  the  SW p a r t  of the  Danube-Tisza I n t e r f l u v e  is a c o n t in u a t io n  o f  T rans- 
danubia and i t  does not belong to  the Danubian a l l u v ia l  fa n .  At Jánoshalma, 
a borehole revealed 26 loess ,  sandy loess and loessy sand horizons and about 
a dozen laye rs  o f blown sand in the Quaternary  sequence o f  130.3 m th ic k n e s s  
/BORSY, Z .—  FÉLSZERFALV I , J . — LÓK I , J . 1982/.
Five o u t  o f  the  s ix  boreholes deepened in to  the a l l u v i a l  fan o f th e  Danube 
/ a t  Kunszentmi k lós , Kunadacs, Kerekegyháza,Kecskemet, N y á r lő r in c  and Kaskantyu/
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d isc losed  2 'to 1 t h in n e r  blown sand laye rs  below the  surface in th e  Quater­
nary sequence of 30 to  373 m th ickn e ss .  The la rges t  amount of blown sand was 
found a t  Kecskemét. In th e  373 m t h i c k  Quaternary sequence a t  N y á r lő r in c  
blown sand occurred as deep as 307 m. The th i n  layers  o f  blown sand a t t e s t  
to  th e  ex is tence  o f f l o o d - f r e e  segments du r ing  the accumulation o f th e  vast 
Danubian a l l u v i a l  fan and through wind a c t io n  sand was blown out o f th e  ex­
posed f l u v i a l  d epos its .
The boreholes p resen t unambiguous evidence th a t  no e o l ia n  layers  o f 
40-120 m th ickn e ss  e x i s t  in the  Danube-Tisza I n t e r f lu v e ,  as i t  was assumed 
by some researchers . I t  i s  worth ment ion ing  t h a t  no blown sand laye rs  have 
been found in the  two stud ied  boreholes o f  the  Trans-T isza  region /BORSY, Z. 
— FÉLSZERFALVI , J. — LÖKI, J .  1983; BORSY, Z .— FÉLSZERFALV I , J . — FRANYÖ, F .— 
LÖKI, J .  1985/.
The e le c t ro n  m icroscop ic  an a lys is  o f  the  sands in th e  Paks loess exposure 
shows t h a t  repeated blownsand motion to o k  place in favou rab le  places du r ing  
the  Würm and Riss g la c ia l s  /BORSY, Z .— FÉLSZERFALVI, J . — LÖKI, J. 1984/.
On th e  blown sand areas o f Inner-Somogy in te re s t in g  s tud ies  had a l ready  
been pub l ished . In the  la s t  years th e  geomorphologicaI map of the  reg ion  
was prepared /LÖKI, J. 1981/. The Somogy blown sand and the  unde r ly ing  f l u ­
v ia l  d e p o s its  were examined under the  e le c t ro n  microscope. In the  photographs 
i t  is  c l e a r l y  v i s i b l e  t h a t  the  sand has undergone l i t t l e  t r a c t i o n .  The con­
s id e ra b le  roundedness o f  g ra ins  is  exp la ined by the  o r i g i n  o f  the f l u v i a l  
depos it  which acted as a source o f blown sand. This d e p o s it  was reworked 
from T e r t i a r y  rounded sediments in d ic a t in g  Ia c u s t r i n e - l i t t o r a I environments.
D uring the  la te  seven t ies , a new-concept geom orpholog ica l mapping p ro je c t  
and complex p h y s ic a l geog raph ica l i n v e s t ig a t io n s  were launched in th e  Nyírség 
/ i n  th e  o u t s k i r t s  of Nyíregyháza/ a t  a sca le  o f 1:25,000 in order t o  acqu ire  
date s u i t a b le  f o r  the  in d iv id u a l  and in teg ra ted  e va lu a t io n s  o f landscape 
p o te n t ia l s .  The re s u l ts  a re  not o n ly  usefu l f o r  a g r i c u l t u r e ,  but they  con­
t r i b u t e  t o  the  more p re c is e  gene tic  c l a s s i f i c a t i o n  o f  blown sand landforms 
/BORSY, Z .— LÖKI, J . 1982; BORSY, Z. 1985/.
The optim a l u t i l i z a t io n  o f sand reg ions  is  a lso  promoted by th e  s e r ie s  
of in v e s t ig a t io n s  which were concerned w ith  the  g e n e tic ,  phys ico -chem ica l 
and m in e ra lo g ic a l p ro p e r t ie s  of sand s o i l s  in the  S o f  the  Danube-Tisza 
I n t e r f lu v e  and review these p ro p e r t ie s  in th e  l i g h t  o f  s o i l  f e r t i l i t y  /PÉCSI,
М,—ZENTAY, T . GERE I , L. 1982, GERE I , L .— REMÉNYI, M.— ZENTAY, T. 1983/.
/See GEREI, L. in t h i s  vo lum e./
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The research o f  the  harmful e f fe c ts  o f  w ind  e ros ion  in the  blown sand 
areas o f the Great Hungarian P la in  began as e a r ly  as the  s i x t i e s  and the 
poss ib le  ways o f  prevent ion  were a lso  s tu d ie d .  Recently v a lu a b le  data have 
been c o l le c te d  p r im a r i l y  on th e  damage caused by d e f la t io n  in w in te r  /LÖKI,
J .  1985/.
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V O L C A N O  —G E O M O R P H O L O G  I C A L  
IN V E S T IG A T IO N S
SZÉKELY, A.
Department o f Physical Geography Eötvös Loránd U n iv e rs i ty ,
Budapest
About one -th  i rds of the  low and medium-height mountains o f  Hungary a re  of 
T e r t i a r y  v o lc a n ic  o r i g i n .  Consequently, vo lcano log ica  I and volcano-morpholo­
g ica l  research have been prominent to p ic s  o f  geo log ica l  and geomorpho log ica l  
in v e s t ig a t io n s  in Hungary.
I t  was CHOLNOKY, J .  /1929 / who f i r s t  presented a comprehensive geomor- 
pho log ica l  eva lu a t io n  o f  a l l  the  v o lc a n ic  mountains in  the  Carpath ian  reg ion . 
His comprehensive voIcano-geomorphological approach was based on th e  assump­
t i o n  t h a t  primary v o lc a n ic  forms p re v a i le d  in a l l  th e  mountains o f  vo lcan ic  
o r i g i n :  he believed t h a t  he had recognized vo lca n ic  cones, ca lderas  and even 
c ra te r s ,  and compared them, g e n e ra l ly  very  a p p ro p r ia te ly ,  to  a c t i v e  volcanoes. 
BULLA, B. /1962/ denied th e  ex is tence  o f  such pr im ary  vo lca n ic  forms; in h is  
o p in io n  th e  present v o lc a n ic  mountains have been denuded to  'p la n a te d  moun­
ta in s  o f  r o l l i n g  s u r fa c e ' .  Th is  i n te r p r e ta t io n  was supported by LÄNG, S.
/1953, 1955, 1967/ on the  basis o f more than twenty years of f i e l d  experience 
t h a t  covers  most o f  th e  mountains in Hungary .
SZÉKELY, A. began h is  d e ta i le d  vo lcano-m orpho log ica l s tud ies  in 1952.
Even a f t e r  the  f i r s t  period he concluded /SZÉKELY, A. I960/ t h a t  a lthough 
pr im ary v o lca n ic  forms had been transform ed in to  denudationa l forms as ea r ly  
as the  T e r t i a r y ,  they d id  not d isappear a l to g e th e r .  T h e ir  c o n tro l  over the 
present r e l i e f  is  m an ifes t in a double in f lu e nce :  a d i r e c t  one as th e  heav i ly  
trunca ted  remnants o f th e  main e ru p t io n  centres may s t i l l  be recognized as 
peaks, cones o r high summits and the  ru in s  o f former ca ldera  margins r is e  as 
arcua te  c re s ts  above o the r  mountain r id g e s .  Moreover, remnants o f  former lava 
f low s  may s t i l l  be observed in several p laces, w h ile  subvolcan ic forms have 
been exposed as th e  ve ry  r e s u l t  o f  in te n s iv e  denudation.
Consequently, landforms must be analyzed in combination w ith  geo log ica l
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s t r u c tu r e ,  l i t h o lo g y  and bedding /SZÉKELY, A. 1964, 1971/. These morpholog­
ica l  researches were s i g n i f i c a n t l y  promoted by th e  simultaneous volcano-geo­
lo g ic a l  in v e s t ig a t io n s  /GYARMATI, P. 1977; KUBOVICS, I . —PANTÓ, GY. 1970; 
SZADECZKY-KARDOSS, E. 1959; VARGA, GY. 1975; VARGA, GY.—CSI LLAGNÉ TEPLÄNSZ- 
KY, E .— FÉLEGYHAZI, ZS. 1975/ which supported th e  geomorphologicaI survey 
f i r s t  o f a l l  w ith  d e ta i le d  p e t r o lo g ic a l  a n a lys is  and a d d i t io n a l  geo log ica l  
mapp i ng.
The in d ir e c t  im pact o f  p rim a ry  vo lc a n ic  form s  on present fe a tu re s  is 
much more s i g n i f i c a n t  than the ex is tence  of v o lc a n ic  remnants. Thus, former 
major e rup t ion  c e n tre s ,  a lthough in heav i ly  eroded forms, may r i s e  conspic­
uous ly  above p lanated surfaces.
As a matter o f  course, the f i r s t  drainage l in e s  fo l lowed pr im ary  v o lca n ic  
s lopes /consequent s tream s/, bu t,  subsequently, on the  lo w e r - ly in g  surfaces 
between e rup t ion  c e n t r e s / in  the  i n t e r c o l l i n e  bas ins and on c o l s /  drainage 
p a t te rn s  corresponding to  the shapes and slope co n d i t io n s  o f these surfaces 
evo lved.
Consequently, in our research th e  d e ta i le d  and comprehensive evidence  
y ie ld e d  by dra inage p a tte rn  a n a ly s is  acquired pr im ary  importance.
As areas o f  h igh r e l i e f  underwent denudation and lo s t  t h e i r  o r ig in a l  
shapes through v a l l e y  d is se c t io n  and broadening, new systems o f  t r i b u t a r y  
v a l le y s  also developed. The o r i g in a l  drainage network, however, has surv ived 
in i t s  major l in e s .  For the  ana lyses, f i r s t  d e ta i le d  topograph ic  maps / a t  
sca les o f 1:25,000 and 1:10,000/ were app l ied , subsequently supplemented by 
a e r ia l  and space images /SZÉKELY, A. 1985/.
Evidence shows t h a t  the  r e l i e f  in the members o f  the North Flungarian 
Mountain Range / In t r a -C a rp a th ia n  Vo lcan ic  Range/der i ves from Miocene v o lca n ic  
forms and t h e i r  subsequent dendudation which was strong but s t i l l  of va ry ing  
in te n s i t y .  S ix  main types  are observed /SZÉKELY, A. 1983, 1985a/: I .  r e l i c t  
volcanoes w ith  double  ca lderas / t h e  Dunazug paleovolcano o r  th e  Visegrád 
M ounta ins/; 2. v o lc a n ic  ru in  w ith  cen tra l  ca lde ra  / th e  Börzsöny M ounta ins/;
3. r e l i c t  composite volcano w ith  a s e m ic i r c u la r  ca ldera  / th e  Mátra Mountains';
4. c e n t ro la b ia l  composite volcano system w ith  a s e r ie s  o f v o lc a n ic  cones 
/ t h e  Tokaj M ounta ins /; 5. lava m ant le  ru in  w ith  d is s e c t in g  p a r a l le l  dra inage 
/E as te rn  Mátra Mounta ins/ and 6 . v o lca n ic  h ö rs t  s e r ie s  /E as te rn  Cserhát Mou­
n ta in s /  w ith  no v o lc a n ic  forms, o n ly  vo lcan ic  rocks .  Four asym m e tr ica n d e s it ic  
h ö rs t  se r ies  are separated by th re e  graben s e r ie s .
In a d d i t io n ,  18 types o f  exposed subvolcan ic  forms / a n d e s i t i c  la c c o l i t h
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h i l l s  and dyke r id g e s /  and 5— I m i l l i o n  yea r o ld  b a s a l t ic  forms / b a s a l t i c  
t r a p s  and cones/ have been in d e n t i f ie d  /SZÉKELY, A. 1983/. The simultaneous
geophysical and geo log ica l  researches a lso  co n tr ib u te d  to  th e  es tab l ishm ent 
o f  vo lcano-morpho log ica l surveys , con f irm ing  and co r ro b o ra t in g  the  remains 
o f  vo lca n ic  fo rm a t ions  by data / th e  once e ru p t io n  cen tres , ca lde ras  e tc . . '  
/BALLA, Z. 1978; BALLA, Z .— KORPÄS, L. 1980/. The morphological researches 
on the  Transdanubian basa lt  reg ion  were completed by abso lu te  chronology. 
Through K/Ar t e s t i n g ,  the ol der basa I t  was found to  be 5 m i l l i o n  years o ld ,  
w h i le  the  younger 2 m i l l i o n  /BALOGH, К .—ÄRVA-S0S, E. e t a l .  1986; BALOGH,
К .—JÁMBOR, A. e t  a l .  1982; JÁMBOR, А. — PARTÉNYI , Z. e t a l .  1980; MÄRTON,
E. 1985/.
D e ta i led  re c o n s tru c tio n s  o f  volcanoes have been made on se lec ted  hi I I s 
o f  va r ious  type . Where the v o lc a n ic  s t r u c tu re s  a re  well  exposed in q u a r r ie s ,  
th e  b u i ld in g  up o f  th e  volcanoes /repeated e x p lo s io n s /  and th e  mechanisms o f  
denudation were revealed /SZÉKELY, A. I985d/.
The re c o n s t ru c t io n s  were promoted by th e  comparative volcano-morpholog­
ic a l  in v e s t ig a t io n s  in I t a l y  / f ro m  the  Monte B e r ic i  to  the Vesuvio as well  
ason S i c i l y  and on the  L ip a r i  Is lands -  1970/, in Japan /1 9 8 0 / ,  in Mexico 
/1983 / and in E a s t-A f r ic a  /1985 -  SZÉKELY, A. 1986b/. Volcanoes bu i ld  up 
through repeated morpholog ica l invers ions  / l a v a  f low s  always fo l lo w  depres­
s ions  and the  l a t t e r  become e le v a t io n s /  and t h e i r  denudation a ls o  takes p lace 
through inve rs ions  /SZÉKELY, A. 1985b/.
Volcanoes a re  re fe r red  to  s ix  grades o f  denudation  based on t h e i r  pres­
en t s ta te s :  1. volcanoes p re se rv in g  t h e i r  o r i g i n a l  vo lcan ic  forms /p r im ary  
fo rm s /,  2. eroded volcanoes /secondary fo rm s / ,  3. vo lcan ic  r u in s  / t e r t i a r y  
fo rm s /,  4. r e l i c t  volcanoes /q u a te rn a ry  fo rm s /,  5. t o t a l l y  reshaped v o lca n ic  
mountains / f i f t h - r a t e  fo rm s /,  6. destroyed v o lc a n ic  mountains / s i x t h - r a t e  
fo rm s / SZÉKELY, A. 1983/.
F ie ld  work was supplemented by remote sensing s tud ies /NEMERKÉNYI, A. 
1984/ wich supported the  above. The system o f  pediments is  bes t developed 
in th e  vo lean i c mountai ns i n Hungary /PINCZÉS, Z .  1977, 1983, 1985; SZÉKELY, 
A. 1968, 1969, 1973, 1983/, in s p i te  of t h e i r  being the youngest, as the  in ­
i t i a l  surface /v o lc a n ic  fo o t - s lo p e s /  and the  geo log ica l  s t r u c tu r e  /composite 
volcanoes w ith  t h i n  beds/ were the  most fa vo u ra b le  the re .  T h e i r  age and the  
way o f  t h e i r  fo rm a t ion  are most p re c is e ly  de f ined  by the samples taken from 
th e  30-40 m high w a ll  o f  the open outcrop l i g n i t e  mine a t  V iso n ta ,  near Gyön­
gyös, on the p e d im e n t- te r ra in  foreground.These reveal the whole post-Pannon-
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ián /  KRETZOI , M.— MÁRTON, P. e t  a l .  1982; PÉCSI, M. 1985/. The g loba l  v a l i d ­
i t y  o f  t h i s  r e g u la r i t y  has been proven by comparative vo lcano-morpho log ica l 
in v e s t ig a t io n s .  Pediments are best developed on volcanoes a l l  over th e  world 
/SZÉKELY, A. 1986b/.
In se lected re p re s e n ta t iv e  p r o f i l e s ,  the  assessment o f r e l i e f  q u a l i t y  
has begun in the  Hungarian mountains o f  vo lca n ic  o r i g i n  f o r  p ra c t ic a l  pur­
poses a t  1:10,000 sca le  /SZÉKELY, A. 1985c, 1986a/.
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PERI GL АС IAL GEOMORPHOLOGY
PINCZÉS, Z.
I n s t i t u t e  o f Geography, Kossuth Lajos U n iv e rs i ty ,  
Debrecen
Peri g la c ia l  research  in Hungary looks back upon 50 years. I t  
KARDOSS, E. /1 9 3 6 /  who f i r s t  descr ibed p e r ig la c ia l  phenomena 
o f  th e  Danubian a l l u v i a l  fan . H is observa t ions  were fo l lowed 
REKES, J . /1948 / ,  BULLA, G. /1939 / ,  and LÄNG, S. /1943, 1975/
was SZÄDECZKY- 
i n the  grave I 
by those of KE- 
from o the r parts
o f  th e  country  o n ly  some years a f t e r .
The second pe r iod  in p e r ig la c ia l  research began in the  1960s. The inves­
t i g a t i o n s  promoted th e  re c o g n i t io n  t h a t  p e r ig la c ia l  fea tu res  occur in the 
p la in s ,  h i l l s  and mountains a l i k e  and much w ider-spread than i t  had been be­
l ieved  e a r l i e r .  The in f luence  o f  p e r ig la c ia l  processes in r e l i e f  f a r  exceeds 
the  degree t h a t  had been assumed /PÉCSI, M. 1963-1978; PINCZÉS, Z. 1981-1985 
and SZÉKELY, A. 1973/.
During the  la s t  f i v e  years, p e r ig la c ia l  research  in Hungary was d i rec ted  
to  several to p ic s .
I .  A n a ly t ic a l  f ie ld -w o rk  developed fu r t h e r .  Knowledge increased on the 
cryop lana t ion  processes o f mountainous areas. Evidence was found fo r  the 
d e c is iv e  ro le  o f  l i t h o lo g y  and s t r u c tu re  in the  e v o lu t io n  o f  c ryo p la n a t io n  
steps and te r ra c e s .  The ty p ic a l  c ryo p la n a t io n  forms are always observed on 
the  outcrops o f  r e s i s ta n t  rocks /CSORBA, P. 1982a, b; PINCZÉS, Z. 1983a, b / .
In the  case o f  loose sediments / t u f f s / ,  i t  i s  the  c l im a te  and p a r t i c u l a r l y  
s lope exposure t h a t  con tro l  f r o s t  sh a t te r in g  and, consequently, the  gra in  
s iz e  d i s t r i b u t i o n  o f  sediments /PINCZÉS, Z. 1982a, b / .
On loose v o lc a n ic  rocks cryopediments and c ry o g la c is  o f  severa l km length 
evolved in the  P le is to ce n e . Sheet wash was predominant in t h e i r  denudation. 
E a r l i e r ,  the e x c lu s iv e  ro le  o f  a rea l processes had been emphasized, but re ­
search in the  la s t  few years supported the view o f  PÉCSI, M. /1967, 1969/, 
who pointed ou t th e  wide-spread occurrence o f some l in e a r  ones such as deradon 
v a l le y  / d e l l /  fo rm a t io n  and th a t  they  exerted an overwhelming in f lu e nce  on
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denudation and the e v o lu t io n  o f c ry o p la n a t io n  s teps . During t h e i r  e v o lu t io n ,  
however, they were repea ted ly  f i l l e d .  R e l ie f  in v e rs io n  a lso common!у occurred 
/PÉCSI, M. 1963, 1964a, b, 1967, 1978; PINCZÉS, Z. 1982b, PINCZÉS, Z . — KERÉ- 
NYI, A. 1983, PINCZÉS, Z. 1984a/.
2. A com parative s tudy  o f  g ra in  s iz e s  of f r o s t  shatte red p roducts  has 
a lso  been ca rr ied  o u t  /PINCZÉS, Z. 1982a, b, 1985a/. Several hundreds o f 
samples were gathered from the  p e r ig la c ia l  forms /po lygona l t a I i / in Hungarian 
mountains and, fo r  th e  purposes o f comparison, from recent polygons and t a l i  
in F in land and Norway and t h e i r  g ra in  s ize  d i s t r i b u t i o n  curves were ca lcu ­
la ted . The large number o f  samples a l lowed us to  desc r ibe  the mechanical 
composit ion of each form and rock by th e  mathematical averages c a lc u la te d  
fo r  the  in d iv id u a l  g ra in  s ize  c a te g o r ie s .  The main re s u l t s  are th e  fo l low ing '.
a. The f r o s t  sha t te red  deb r is  o f  d i f f e r e n t  rocks / l im es tone  o r  a n d e s ite /  
show s im i la r  mechanical composit ions.
b. C lay contents a re  low /below 5 per c e n t / .
c. F ro s t  s h a t te r in g  leads to  the  enrichment o f  th e  sediments in th e  gra in  
c lasses from medium-grained sand to  coarse s i l t  / о . 63 mm to  1.01 mm/. There­
fo re ,  th e  products o f  f r o s t  s h a t te r in g  have abundant loess o r  lo e s s - l i k e  
materia Is .
d. The curves o f g ra in  s ize  d i s t r i b u t i o n  drawn from the  average va lues 
m an ifes t a number o f  s i m i l a r i t i e s .  The g ra in  s ize  curves o f  f o s s i l  and recent 
polygons t o t a l l y  c o in c id e  from 0.1 mm and those f o r  t a l i  from 0 .2  mm. This 
in d ic a te s  th a t  f r o s t  a c t io n  re s u l ts  in d i s in t e g r a t io n  in to  these g ra in  s ize  
c a te g o r ie s  /PINCZÉS, Z. 1985b/.
3. A b e t te r  understanding o f geomorphic e v o lu t io n  under p e r ig la c ia l  c l i ­
mate is  achieved th rough  the a p p l ic a t io n  of f i e l d  and la b o ra to ry  experim ents  
concerning the  impact o f  recent f r o s t  a c t io n  du r ing  the  w in te r  /see  a lso  
KERÉNYI , A. in t h i s  volume/.
a. In th e  f i e l d  th e  fo l lo w in g  obse rva t ions  were made. Frost s h a t te r in g  
was s tud ied  on a se lec ted  andes ite  c l i f f  in the  Tokaj Mountains. For several 
years, tw ic e  a year / i n  November and in March/ th e  movements o f s tone-streams 
and th e  creep o f b locks were measured and in te rp re te d  from a e r ia l  photographs. 
M ic ro s o I i f  I uc t iona I movements were re g is te re d  by th e  displacements o f  wooden 
p la tes  s e t  on the su rfaces  o f s lopes w ith  va r ious  exposures. La rge r-sca le  
deb r is  movements were inves t iga ted  by stakes placed on the  su r face . Frost 
heaving was measured in  places o f va r io u s  exposures w ith  the help o f  rods of
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p le x ig la s s  a t  va r ious  depths. In se lec ted  t e s t  areas gel i s o l i f I u c t i o n ,  e a r th -  
f lo w ,  mudflow and s o i l  e ros ion  on frozen  ground were measured, the  re s u l t i n g  
forms were mapped and the  r a te  of denudation was descr ibed n u m e r ic a l ly .  Dur­
ing th e  w in te r  the  respdnse to  f r o s t  was analyzed f o r  va r io u s  s o i l s  app ly ing  
ly s im e te rs ,  f r o s t  p e n e tra t io n  in to  the  s o i l s  and th e  degree of f r o s t  heaving 
was measured on va r ious  s o i l s .
A l l  these observa t ions  and measurements in va r io u s  p laces in d ic a te  th a t  
in e a r ly  w in te r  and e s p e c ia l ly  in la te  w in te r  fo r  some days or weeks, the  
weather c o n d i t io n s  o f Hungary are id e n t ic a l  w ith  those under per ig I a c ia  I с I i -  
mate and p e r ig la c ia l  processes are favoured .
b. In th e  f r o s t  la b o ra to ry  the response to  f r o s t ,  f r o s t  p e n e tra t io n  and 
heaving and water suc t ion  were studied f o r  fo u r  materi a I s /b low n  sand, loess, 
chernozem and red c la y /  in closed and open systems and a t  var ious tempera- 
t u r e s / - 5 ,  -10 , -15 and -20 °C / .  The process o f  d i s in t e g r a t io n ,  the  amounts 
and g ra in  s ize  d i s t r i b u t i o n s  o f  the r e s u l t i n g  rock d e b r is  were s tud ied  
through 180-day f re e z in g  on rocks o f v a r io u s  o r ig in .
By f re e z in g  th ree  c lasses  o f rocks were i d e n t i f i e d .  The f i r s t  in c ludes  
hard and compact rocks which d is in te g ra te d  in to  f la k e s  sm a l le r  than 2 mm and 
t h e i r  t o t a l  weight d id  not amount to  0 .5  per cent o f th e  t o t a l  weight o f  rock. 
The second group comprises the  rocks the  h a l f  of which remained in one piece, 
w h ile  th e  o th e r  h a l f  sha tte red  in to  f l a k e s  smaller than 20 mm. The rocks  in 
the  t h i r d  group d is in te g ra te d  t o t a l l y  and each g ra in  s iz e  ca tego r ies  were 
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RESEARCH OF MASS MOVEMENTS
SZABÓ, J.
Department o f Physical Geography Kossuth Lajos U n iv e rs i t y ,
Debrecen
The concept o f  'mass movements on s lopes ' inc ludes  several types  o f  movement 
more or less ak in  t o  each o th e r .  Fo llow ing the  t r a d i t i o n s ,  in th e  f i r s t  h a l f  
o f  th e  1980s in te n s iv e  research a c t i v i t y  was performed in Hungary main ly  in 
two d i re c t  io n s :
1. the  study o f  mass movements under p e v ig la c ia l  co n d i t io n s  /see  PINCZÉS, 
Z. in t h i s  volume/ o r  induced by recen t f r o s t  a c t io n  /see KERÉNYI, A. in t h i s  
volume/ and
2 . the  in v e s t ig a t io n s  o f la n d s lid e s  and re la te d  phenomena and fea tu res  
/summarized be low/.
Through more than ten years -  under the  sponsorship o f the  Centra l O f f ic e  
o f  Geology -  th e  mapping o f the  areas endangered by mass movements was c a r ­
r ie d  ou t in a sca le  o f  1:100 000 by geomorpholog ists , g e o lo g is ts  and spe­
c i a l i s t s  on s o i l  mechanics. A sca le  o f  1:25 000 was used where t h i s  phenom­
enon is  ra th e r  f r e q u e n t .  As a r e s u l t  o f  t h i s  survey dozens o f  maps and ex­
p la n a to ry  notes have been compiled but on ly  a few o f  these were published 
/PÉCSI, M.—JUHÄSZ, Á. 1974; PÉCSI, M .--JUHÁSZ, Á .— SCHWEITZER, F. 1978; SZI­
LÁRD, J .  1976/. The main types o f  mass movement forms were s tud ied  more t h o r ­
oughly  concerning th e  loess b l u f f s  along the  Danube on i t s  Great P la in  reach 
and th e  lands l ides  by th e  r i v e r  Hernád.
Most o f  the research a c t i v i t i e s  o f  va r ious  goa ls  and methods have been 
concentra ted in two reg ions.
The co l lapse  o f  the  Danubian loess b lu f f  in 1970 /PÉCSI, M. 1971a, b / 
and th e  lands l ides  a long the Danube bank caused by the  e x c e p t io n a l ly  humid 
w in te r  o f  1976/77 and the r e s u l t in g  damage urged the  thorough eng ineer ing  
geo log ica l  and eng inee r ing  geomorphological in v e s t ig a t io n s  o f  the  Danubian 
b l u f f s  /PÉCSI, M.— SCHEUER, GY. 1979; PÉCSI, M.— SCHEUER, GY. — SCHWEITZER,
F. 1979; FODOR, T. e t  a l .  1981, 1983/. Six se c t io n s  o f  the b l u f f  w ith  surface 
movements o r  w ith  the  hazard o f  movements / a t  Érd, E rc s i ,  Dunaújváros, Duna-
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fö ld v á r ,  Paks and Dunaszekcső/ were stud ied and t h e i r  d e ta i le d  geomorpholog- 
ica l  maps were prepared /see ÄDÄM, L .— PÉCSI, M.— MEZÓSI, G. in t h i s  volume/. 
In a d d i t io n ,  the  eng ineer ing  geo log ica l  co n d i t io n s  /g e o lo g ica l  s t r u c tu re ,  
hydrogeo log ica l s i t u a t i o n ,  pe tro p h ys ica l  p ro p e r t ie s  ana s t a b i l i t y /  were a lso  
analyzed. On t h i s  bas is  the  la n d s l id e s  were t y p i f ie d  according t o  s iz e ,  age, 
degree o f  hazard, t r i g g e r in g  agents , mechanism and s l i p  plane p ro p e r t ie s .  The 
in v e s t ig a t io n s  po in ted  ou t the re la t io n s h ip s  between the  groundwater in the 
loess sequence, the  confined water in Upper Pannonian sand layers  and the wa­
t e r  ta b le  o f the  Danube and revealed th e i  r  s i g n i f i c a n c e in  the o r i g i n  o f  move­
ments. The types o f  movement w ith  th e  la rg e s t  s ize  and damage a re  bank c o l­
lapses / t h e  s l i p  p lanes are complex -  p lanar and a rcu a te  -  and m os t ly  formed 
of coarse grained la ye r  surfaces in th e  upper p a r t  o f  the Upper Pannonian 
s e r ie s ;  the  base p o in t  is  below th e  fo o t - s lo p e /  and slumps /w i th  s l i p  planes 
on c la y  beds/. A f t e r  comprehesive analyses, sec t io n s  w ith  p o te n t ia l  movement 
hazard were id e n t i f i e d  and proposals were made f o r  measure to  avo id  fu tu re  
movements and to  reduce damage.
Another main area o f  la n d s l id e  research is  th e  h i l l y  region between the 
Sajó and Hemdd r iv e r s  / i n  the Cserehát and Borsod H i l l s  -  SZABÓ, J .  1971, 
1978, 1982a, b; MEZÓSI , G. 1984/. The problem o f la n d s l id e s  ra ised  a t te n t io n  
dur ing  the  f i r s t  d e ta i le d  geomorpho lo g ica l  mapping p r o je c t .  In the  area of 
b a s ic a l l y  unfavourab le  na tu ra l endowment and o f poor geomorphological informa­
t i o n  a v a i la b le ,  the  problems o f  a g r i c u l t u r e  /and re la te d  socioeconomic back­
wardness/ are even aggravated by th e  reg iona l ex tens ion  and high frequency
2
o f land s l id e s  /o v e r  an area of 1200 km more than 100 a c t iv e  and f o s s i l i z e d  
fe a tu re s  o c cu r / .  The in v e s t ig a t io n s  a lso  provided evidence to  the  importance 
o f la n d s l id e s  underestimated be fo re  in the  geomorphic e vo lu t ion  o f  the  h i l l s  
o f loose Neogene /m o s t ly  Pannonian/ sediments o f va ry in g  bedding and compo­
s i t i o n .
Research was p r im a r i l y  aimed a t  the  study o f  the  co n d i t io n s ,  mechanisms 
and fe a tu re s  o f la n d s l id e s  and t h e i r  in te ra c t io n s  . Based on these  observa­
t io n s  and the  in te rn a t io n a l  and Hungarian c l a s s i f i c a t io n s  of la n d s l id e s ,  a 
new system o f  la n d s lid e s  was se t up /SZABÓ, J .  1982a/ which s t a r t s  from the 
p ro p e r t ie s  o f the  s l i p  plane and, th rough the  cons is tency  o f  invo lved  mate­
r i a l s ,  re s u l t s  in th e  typo logy  o f fe a tu re s .
D e ta i led  f i e l d  survey showed t h a t  the  lan d s l id e s  in the  Cserehát and the 
Borsod H i l l s  a re, w i th  few excep t ions , preform ed  by bedding p lanes. S l ip
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planes are u s u a l ly  above the  base p o in t  and cons iderab le  reshaping o f  s lopes 
is  caused by the s l id e s  a long the  middle segments /m id s lo p e s / .
In the  case o f  the  s tra tu m  s l ip s  c u t t in g  through th e  s lope  sur face , c ross  
f a i l u r e s  dismember the  slumping block in to  a se r ies  o f  heaps arranged in a 
s t e p - l i k e  manner and enclosed by them depress ions w ith  no dra inage fo rm . I f  
th e  slumping b lock  is  o f small th ickness  / I — 2 m/ or i f  th e  s l i p  plane is  
located below th e  s o i l  mantle o r  re g o l i t h  o f  the  slope, s u b p a ra l le l  t o  th e  
s lope in c l i n a t i o n ,  c a rp e t - l ik e  la n d s lid e s  a re  generated w i th  no g rea t d e fo r ­
mation of th e  surface  o f  the  s l id in g  b lock . Consequently , in s p i te  o f  t h e i r  
h igher frequency, the  damage to  a g r ic u l t u r e  is  lesser than in the case o f  
lan d s l id e s  w ith  heaps.
I t  was po in ted  out t h a t  th e re  is  a c h a r a c t e r i s t i c  success ion  o f  fe a tu re s  
l e f t  over a f t e r  the  cessa tion  o f  movements. With a knowledge o f  t h i s  succes­
s ion  and through the  study o f  a c t iv e  la n d s l id e s  i t  can be proved th a t  th e  un­
d u la t in g  s lopes o f  the Cserchát and the  h i l l s  o f the Sajó-Bódva i n t e r f l u v e  
have mostly  been shaped by mass movements and p a r t i c u l a r l y  by la n d s l id e s .
The importance o f la n d s l id e s  in geomorphic e vo lu t ion  i s  a lso  e v id e n t  in 
th e  Tapolca b a s in , Lake Bala ton region. The research in to  e v o lu t io n  h i s t o r y  
here /BALOGH, К. — PÉCS KAY, Z. e t  a I ; 1985 BORS Y, Z .— BALOGH, К. e t  a l.  1984/ 
support the statement th a t  la rge  lands l ide  fe a tu re s  are d e c is iv e  elements in 
the  landscape both along the  margins of th e  basalt-capped res idua l h i l l s  o r  
bu t tes  /such as th e  Szentgyörgy-hegy/, which e n c i r c le  th e  bas in , and in areas 
mantled w ith  b a s a l t i c  t u f f s  /a s  a t  S z ig l i g e t / .
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QUANT IT AT I VE GEOMORPHOLOGY
MEZŐSI, G.
Department o f Physical Geography József A t t i l a  U n iv e rs i ty ,
Szeged
In tens ive  q u a n t i t a t iv e  geomorphologicaI research has been undertaken in Hun­
gary in the  la s t  decade and a h a l t .  The several r e l a t i v e l y  independent trends 
have developed from eng ineer ing  hydrography and a p p l ie d  geomorphology.
In approximate ch ro n o lo g ica l  order th e  fo l lo w in g  q u a n t i t a t i v e  t re n d s  are 
c h a r a c t e r i s t i c  o f  Hungarian geomorphology: the a n a ly s is  o f  watersheds, mor­
phometric mapping, q u a n t i t a t i v e  r e l i e f  a na lys is  in t e s t  areas, m ode l l in g  of 
geomorphologicaI processes and systems based on f i e l d  experiments and re ­
c e n t ly  on computer techn iques and d i g i t a l  r e l i e f  m o d e l l in g .
In Hungary the o ld e s t  t r a d i t i o n s  in morphometry a re  the measurement and 
mapping o f  r e l a t i v e  r e l i e f ,  slope in c l i n a t i o n  and exposure. The problems o f 
measuring r e l a t i v e  r e l i e f  in  p la in s  were analyzed by FEHÉR, J. /1 9 7 3 / .  KE- 
RÉNYI, A. /1977, 1982/ e laborated a new, p h y s ic a l ly  founded method f o r  the 
re p re se n ta t io n  o f  r e l a t i v e  r e l i e f  and s tud ied i t s  c o r r e la t io n s  w i th  eros ion  
processes. In 1985, in th e  Geographical Research I n s t i t u t e  Hungarian Academy 
o f Sciences the  d e ta i le d  /1 :100 ,000 /  map of r e l a t i v e  r e l i e f  was prepared fo r  
the t o t a l  area o f  Hungary. Maps o f r e l a t i v e  r e l i e f ,  s lope  ca tego r ies  and 
exposures served the  survey of phys ica l  p o te n t ia ls  f o r  a g r ic u l t u re  /BALOGH,
J. 1983, L0VÄSZ, GY. 1985 -  see GÖCZÄN, L. in t h i s  vo lum e/.
The a n a ly s is  o f  watersheds proposed by KERTÉSZ, Ä. /1972/ and MEZŐSI,
G. /1977 / on ly  became s i g n i f i c a n t  in hydro logy. In v a r io u s  te s t  areas new 
morphometric parameters were introduced to  reveal th e  q u a n t i f ia b le  r e l a t i o n ­
ships between morphometry on the one hand and geology, neotecton ics  and geo­
morphology on the  o th e r .  Recently , t o  promote f lood  prognoses and water man­
agement, hydrogeographers worked ou t a computer method f o r  q u a n t i t a t iv e  wa­
tershed a n a ly s is  /e .g .  f o r  the  catchment o f  the  Rakaca stream, North-Hungary/.
A d e c is iv e  p o in t  in q u a n t i t a t iv e  geomorphology is  th e  e la b o ra t io n  of 
methods to  widen the range o f the data base of r e l i e f  d e s c r ip t io n  /GÄBRIS,
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GY. 1977, KERTÉSZ, A. 1974, MEZŐSI, G. 1985/. The re s u l ts  o f  morphometric 
in v e s t ig a t io n s  are o f ten  represented on maps. MorphometricaI mapping as an 
app l ied  d i s c ip l i n e  o f  ca r tog raphy  is  not a mere synthesis o f  th e  physical 
fe a tu re s  o f  a g iven te r r a i n ,  bu t is  a lso  an e f f i c i e n t  too l  in accomplish ing 
p ra c t ic a l  ta sks .  Morphometric mapping was o f  ou ts tand ing  s ig n i f ic a n c e  in 
Hungarian geomorphology between 1975 and 1982. Morphometric maps were made 
d e p ic t in g  c h a r a c t e r i s t i c  landform assemblages /KERÉNYI, A. 1977; GÁBRIS, GY. 
1977; ÁDÁM, L. 1980, MEZŐSI, G. e t  a l .  1978/, showing d e ta i le d  s lope condi­
t io n s  and the  standardized ve rs io n  of the morphometric map s e r ie s  to  be ap­
p l ie d  in the  assessment of environmental q u a l i t y  was produced /KATONA, S. e t  
a l .  1979/.
A major p r a c t ic a l  trend in Hungarian morphometry is  th e  q u a n t i t a t iv e  
a n a lys is  o f s lope  p r o f i le s  and th e  a p p l ic a t io n  o f  morphometric maps in s lope 
s t a b i l i t y  and s o i l  eros ion in v e s t ig a t io n s .  Slope development was studied by 
KERTÉSZ, A. /1979 /  and PINCZÉS, Z. /1983/ f o r  th e  purposes o f  s o i l  erosion 
e s t im a t io n .  Slope p r o f i l e  ana lyses /KERTÉSZ, A. 1978; KERTÉSZ, A .— SZILÁRD,
J . 1978; PINCZÉS, Z. et a l .  1978/ provided v a lu a b le  data f o r  the  s t a b i l i t y  
o f slopes to o .  The morphometric in v e s t ig a t io n s  o f  slopes became to p ic a l  again 
in r e la t i o n  to  th e  f i e l d  experiments in geomorphology, which began in the 
m id-sevent ies  and in te n s i f ie d  d u r in g  the e ig h t ie s  /see KERÉNYI, A. in t h i s  
voIume/.
In th e  la s t  decades the q u a n t i ta t iv e  ana lyses  o f  var ious k a r s t i c  and pe- 
r i g l a c i a l  assemblages o f landforms developed in to  the morphometric  desc r ip ­
t i o n s  o f re g io n s . The achievements in k a rs t morphology are o u ts ta n d in g .  On 
th e  basis o f morphometric in v e s t ig a t io n s  o f  k a r s t  te r r a in s ,  MEZŐSI, G. e t  
a l .  /1978/ prepared the  map o f  r e l i e f  assemblage types. In k a r s t  regions in 
medium-height mountains / th e  Bükk Mountains and th e  Aggtelek K a rs t /  the 
morphometric parameters of a lm ost a hundred c losed depressions /d o l in e s ,  
ponors and u v a la s /  were measured. The re s u l ts  were used in th e  es t im a t ion  o f  
denudation ra te s  f o r  ka rs t m ic ro form s /KEVEI-BÁRÁNY, I. 1981, MEZŐSI, G. e t  
a l .  1978/ and f o r  s e t t in g  up a development model f o r  d o lin e s  /MEZŐSI, G.
1980/.
GÁBRIS, GY./1985 / inve s t ig a te d  the q u a n t i f i a b le  r e la t io n s h ip s  between the  
m orphom etr ica l ly  described r e l i e f  and geo log ica l  s t ru c tu re  in  low mountains 
o f va r ious  geology.
A special morphographie  method has been e labora ted  /ÁDÁM, L. 1980, 1985/ 
f o r  the d e s c ip t io n  o f  the r e l i e f  o f  la rger phys ico -geograph ica l u n i ts  /meso-
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reg ions  and m acro reg ions /. The r e s u l t i n g  morphographic data are processed 
s t a t i s t i c a l l y  and th e  perspec t ives  o f  c o r r e la t io n  analyses w ith  c l im a t o lo g i ­
c a l ,  neo tec ton ic  and hyd ro lo g ica l  data have been founded.
At p resent, th e  p repa ra t ion  o f a geograph ica l in fo rm a tio n  system  is  un­
der way which would, as a m a tte r  o f f a c t ,  cover severa l o the r f a c t o r s  than 
r e l i e f  and would h o p e fu l ly  promote app l ied  geomorpho log ica l  research and the 
accomplishment o f  p lann ing  tasks .
The complex c o n s id e ra t io n  of the  favourab le  and unfavourab le  r e l i e f  en­
dowments became ind ispensab le  in te c h n ic a l  and economic p lanning a c t i v i t i e s  
and f o r  development in Hungary. By th e  e a r ly  1980s th e  techn ica l  co n d i t io n s  
f o r  com pu te riz ing  geomorphometric data c o l le c t io n  and processing, f o r  math­
e m a tica l m od e llin g  o f  the  r e l i e f  and the  geomorphic processes were maintained. 
Main ly  f o r  eng ineer ing  geomorpho 1o g ica I purposes computer programmes fo r  map­
ping s lope c a te g o r ie s ,  exposure, r e l a t i v e  r e l i e f  and o th e r  parameters were 
made /MÄRKUS, B. 1984. 1985/. The perspec t ives  are  undoubtedly g re a te s t  fo r  
d ig i t a l  r e l i e f  models w i t h in  app l ied  q u a n t i t a t iv e  geomorphology.
Since 1983, i n i t i a t e d  by eng ineers , several experiments have been under­
taken in the  phys icaI-m athematica l s im u la t io n  o f s u r f i c i a l  processes and 
models have been cons truc ted  to  reveal the  mechanisms o f  the phys ica l  env i­
ronment f o r  the purposes o f  the assesssment of environmental q u a l i t y  /TÖZSA,
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Associated w ith  th e  spreading o f  q u a n t i t a t iv e  methods, in Hungarian geography 
f i e l d  experiments were appl ied in th re e  areas o f  research: I .  in s o i l  f r o s t  
s tu d ie s ,  2. in th e  m ode ll ing  o f th e  process o f  s o i l  eros ion and 3. in ka rs t  
research . To complete f i e l d  experiments g e n e ra l ly  w ith  the  d e t a i l s  o f  mecha­
nisms, la b o ra to ry  experim ents  were a ls o  performed, s ince the  j o i n t  a p p l ic a t io n  
o f  these  methods ensures several advantages /see  MEZŐSI, G. in  t h i s  volume/.
I .  S o il  f r o s t  a c t io n  is  in v e s t ig a te d  by PINCZÉS, Z. /see PINCZÉS, Z. in 
t h i s  volume/. His semi labo ra to ry  and f i e l d  experiments were d i re c te d  a t  meas­
u r in g  f re e z in g  and f r o s t  heaving. He determined th e  f r o s t  s u s c e p t i b i l i t y  of 
some s o i l s  and sediments in Hungary /chernozem and erubase s o i l s  and sand 
and lo e ss / .  He po in ted  out the  a s s o c ia t io n s  between f r o s t  heaving and tem­
p e ra tu re  or s o i l  m o is tu re ,  the  c r i t e r i a  fo r  f r o s t  heaving and the  periods 
in w in te r  which have the  h ighest hazard of f r o s t  heaving /PINCZÉS, Z. 1984, 
1985/. He used f i e l d  measurements t o  prove the s ig n i f ic a n c e  o f  f r o s t  heaving 
in th e  geomorphic e v o lu t io n  o f numerous parts  o f  Hungary. The m a t te r  d i s ­
placement over f rozen  subso i l  / s o i l  e ro s io n /  can be compared to  t h a t  during 
a major summer thunderstorm  /PINCZÉS, Z. 1982a, b; PINCZÉS, Z. e t  a l .  1981/. 
Downwearing is o f cons iderab le  i n t e n s i t y ,  a l though hard ly  any t ra c e s  are ob­
served on the su r face . The la te  w in te r  snowmelt e ros ion  is  aImost e xc lu s i  ve I у 
assoc ia ted  w ith  human a c t i v i t y .
F ie ld  experiments a lso  aided th e  in v e s t ig a t io n s  o f  damage in  economic 
term s. PINCZÉS, Z. app l ied  d e ta i le d  f i e l d  s tu d ie s  w ith  labo ra to ry  measure­
ments t o  determine th e  m eteo ro log ica l  co n tro ls  o f  damage to  roads which in ­
c lude  la s t in g  and deep s o i l  f r o s t ,  abundant autumn p r e c ip i t a t i o n ,  r a i n f a l l s  
in th e  period of snowmelt and f re q u e n t  freeze-thaw  a l te rn a t io n s  /PINCZÉS, Z. 
1985/. The labo ra to ry  experiments supported the  view th a t  the  f r o s t  suscept­
i b i l i t y  o f road founda t ions  is  h ig h ly  dependent on t h e i r  water budget prop-
109
e r+ ie s .  Weaker f r o s t  / t o  -5 °С / is  more dangerous t o  techn ica l  es tab l ishm ents  
than s tronger f r o s t  / t o  - I0 ° C / .
In the  f r o s t  labo ra to ry  equipped under the  guidance o f PINCZÉS, Z . ,  KE- 
RÉNYI, A. made numerous measurements. For the  analyses f r o s t  s h a tte re d  sed­
im ents  derived from var ious  parent rocks had been c o l le c te d  from Hungary 
/ f o s s i l  weathering products / and Scandinavia / r e c e n t  weathering p roduc ts / .
For th e  f i r s t  t im e  in the h i s to r y  o f  research o f  t h i s  k ind , m a te r ia ls  of v a r ­
ious age and o r i g i n  were c o l le c te d  and analyzed in the  la b o ra to ry  by the same 
person app ly ing  the  same techn ique . The large number o f  experiments allowed 
s t a t i s t i c a l  e v a lu a tio n . A c h a r a c t e r i s t i c  g ra in  s ize  d i s t r i b u t i o n  was found 
to  the  m a te r ia ls  associated w ith  each o f the  rock  types and w i th  each o f the  
landforms. Laws o f  the  mechanical weathering o f  rock  groups w i th  s im i la r  
phys ica l  a t t r i b u t e s  were revea led . Rocks o f va r io u s  o r i g in  but o f  the  same 
phys ica l  p ro p e r t ie s  d is in te g r a te  in to  very s im i l a r  g ra in  s ize  c la sse s .  Frost 
weathering invo lves  the growth o f  th e  0.63 to  0.01 mm f r a c t i o n .  T h is  in d i ­
ca tes the  o r i g in  o f  loess and lo e s s - l i k e  dep o s its  through f r o s t  weathering.
Under cold c l im a te  chemical weathering is  o f  reduced in t e n s i t y  / c la y  con­
te n ts  a re between 2— 4 per c e n t / .  On the surfaces o f weak rocks such as t u f f s ,  
however, as a fu n c t io n  o f exposure, more in te n s ive  weathering is  t o  be as­
sumed on southern and western s lopes.
2. The mechanisms and impacts o f  splash e ro s io n  and sheet wash were in ­
ves t iga ted  by «ERÉNYI, A. on the  cohesive s o i l s  o f  the Tokaj-HegyaI ja
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reg ion  in sm a ll p lo ts .  At th re e  s i t e s  15 p lo ts  o f  2 m area had been d e l im i t ­
ed in a v ineya rd . During the  f i r s t  stage o f the  experiment the  s o i l s  on the 
p lo ts  were barren, w h ile  in the second stage, about 25 cm above th e  ground, 
p l a s t i c  nets were s tre tched  ou t  f o r  every o th e r  p lo t s .  The net makes ra in ­
drops s p a t te r ,  so they possess reduced energies when they h i t  th e  ground. 
Splash erosion p r a c t i c a l l y  ceases and sheet wash was a lso  co n s id e ra b ly  re ­
duced /on the  average to  o n e -s ix th  o f  the o r i g in a l  v a lu e / .  In th e  t h i r d  stage 
o f  th e  experiment fo u r  combinations were a p p l ie d :  I .  nets, 2. nets + p lan ts  
/garden p lan ts  grown under the  n e t / ,  3. p la n ts  and 4. barren c o n t ro l  p lo t .
The p la s t i c  net p rov ides  p ro te c t io n  f o r  the  su r face  to  the same degree as 
80 per cent veg e ta t io n  cover. Runoff is  reduced 40 per cent. On th e  s o i ls  
w ith  combined ne t + p la n t  p ro te c t io n  the re  is  p r a c t i c a l l y  no e ro s io n  and run­
o f f  diminished to  less than o n e - tw e n t ie th  o f  i t s  o r ig in a l  va lue .  Another ob­
se rva t io n  from th e  experiments is  the  1 .5 - fo ld  increase o f the  biomass of 
p la n ts  grown under the  net compared to  those grown w ithou t ne t.
Before the  f i e l d  experiments and also p a r a l l e l  to  them, la b o ra to ry  ex­
periments were a ls o  c a r r ie d  ou t  t o  study the  processes o f sp lash erosion and 
sheet wash most p ro found ly  /KERÉNYI, A. 1981a, b, 1982, 1983, 1984a, b / ' . l n  an 
experiment designed by h im se lf ,  he measured th e  th resho ld  energy fo r  splash 
e ros ion  on several s o i l  types . On s o i l  surfaces w ith  favou rab le  s t ru c tu re ,  
the  th resho ld  energy f o r  splash erosion may 2 4 - fo ld  exceed th e  value 
f o r  d e te r io ra te d  surfaces o f th e  same so i l  and th e  im p l ic a t io n s  f o r  s o i l  con­
s e rv a t io n  are to  be emphasized. KERÉNYI, A. measured the mass o f  s o i l  g ra in s  
moved by splash e ros ion  along t r a je c t o r i e s  and inves t iga ted  th e  mechanism o f  
movement. A c o r r e la t io n  is  found between s p e c i f i c  ra indrop power and the  mass 
o f  d isp laced s o i l .  The s o r t in g  e f f e c t  o f  sp lash erosion was revealed. The 
d is ta n ce  o f d isp lacement was a ls o  measured. Experiments were performed to  
study the  changes o f  i n i t i a l  e ro s io n  / th e  low energy stage o f  splash erosion 
and sheet wash/ in th e  course o f  t im e . In i n t e n s i t y  i n i t i a l  e ros ion  is  d i v i d ­
ed in to  fo u r  phases. Laboratory experiments served to  prove t h a t ,  as a func ­
t i o n  o f  the s ize  and shape of th e  re c ip ie n t  app l ied  in the  f i e l d ,  the  meas­
ured data of splash may be h ig h ly  v a r ia b le .  The la rge r is  th e  s o i l  surface 
a f fe c te d  by r a i n f a l l  s im u la t io n ,  th e  less is  th e  amount o f  d isp laced  m a te r i ­
al a long t r a j e c t o r i e s .  I t  is  re la te d  to  the  leng ths  of t r a j e c t o r i e s .
With the knowledge gathered in the la b o ra to ry ,  the measurement method 
a p p l ic a b le  in the  f i e l d  and p ro v id in g  r e l ia b le  re s u l ts  was e I aborated to  mea­
sure splash e ros ion  and sheet wash s im u ltaneous ly  /KERÉNYI, A. 1985a, b / .
The exDeriments by GŐCZÁN, L. are  under way in v ineyards a t  Zalahaláp, 
where he measures the  loss o f s o i l s ,  f e r t i l i z e r s  and p e s t ic id e s  and in v e s t i ­
ga tes  the  p ro te c t i v e  e f fe c ts  o f  va r ious  grass covers . The p u b l ic a t io n  de­
s c r ib in g  the achievements is in p reparat ion .
On large /45 m x 15m/ p lo ts  and on p a r t ia l  p lo ts  cove r ing  slope seg­
ments a t  P i l is m a ró t  and Bakonynána, North-Transdanubia, GÖCZÄN, L. and KER­
TÉSZ, Á. inves t iga ted  downslope displacements and water, sediment, f e r t i l i z e r  
and p e s t ic id e  losses measurable under the c o n d i t io n s  of la rge -fa rm  crop c u l ­
t i v a t i o n .  W ith in  th e  framework o f  the  coopera t ion  between th e  Geographical 
Research I n s t i t u t e  Hungarian Academy o f Sciences and the U n iv e r s i tä t  T r i e r ,  
Federal Republic o f  Germany, the  MEDES-I au tom atic  so i l  e ros ion  r e g is t r a t i n g  
equipmentwas in s ta l le d  a t  Pil ismarcSt /KERTÉSZ, Á. 1984/. The instrum ent is 
8 m long, I m wide and re g is t r a te s  the amount o f  runo f f  /w a te r  + s o i l  sus­
pens ion / from the  experiment p l o t  o f 8 degree i n c l i n a t io n .  R a in fa l l  is  re ­
corded a t  f i v e  minute in te rv a ls  toge the r  w ith  r e l a t i v e  hum id ity  and a i r  tern-
pera tu re . The equi pment i s planned to  work f o r  two years .
3. The f i e l d  experiments by ZÄMB0, L. are in the  se rv ice  of the  study 
o f  k a r s t i f ia a t io n .  I t  took  th ree  years to  determine th e  parameters f o r  un­
derground. s o lu t io n .  In th e  Aggte lek K a rs t  ZÄMB0, L. es tab l ished  24 s i t e s  fo r  
measurement and fo l low ed  th e  changes o f  fa c to rs  in f lu e n c in g  s o lu t io n  p a r t ly  
through continuous m on i to r in g  and p a r t l y  through measurements a t  14 day in ­
te r v a ls .  The s i te s  were selected w i th  th e  in te n t io n  o f  represent v a r io u s  so i l  
types and va r ious  th icknesses  o f sediment a f fec ted  by s o i l  fo rm a tion  and, 
consequently , the  s ig n i f ic a n c e  o f  these fa c to rs  cou ld  be demonstrated. /The 
e la b o ra t io n  o f methodology fo r  the  measurements needed several years o f  pre­
l im in a ry  expe r im en ta t ion . / I n  shallow s o i l s  a s in g le  instrument was in s ta l le d  
a t  a s i t e ,  w h ile  in th e  v e r t i c a l  s h a f ts  deepened in to  t h i c k e r  sediment several 
instrum ents were set up. To e s ta b l is h  r e la t io n s h ip s  between the measured 
fa c to r s ,  c o r r e la t io n s  and regress ion  analyses were c a lc u la te d .
In another experiment he stud ied  underground ka rre n  / la p ié s /  development 
on s o i l -c o v e re d  and on a barren is o la te d  furrows o r  f l u t e s .  This experiment 
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E N V IR O N M E N T A L  G fcO M O R P H O LO G Y  
I (\l H U N G A R Y
PÉCSI, M.
Geographical Research I n s t i t u t e  Hungarian Academy o f Sciences,
Budapest
The su b je c t  o f environmental geomorphology is  th e  eva lua t ion  o f  geomorphic 
processes and o f  the  forms generated by them from the  aspect o f  the  optimal 
arrangement of the  techn ica l-econom ic  es tab l ishm ent and o f t h e i r  sa fe  oper­
a t io n  /PÉCSI, M. 1973, 1975, 1985/.
Our concept on the  Tota l Geographical Environment, which we o u t l in e d  
e a r l i e r  /PÉCSI, M. 1974, 1980, 1982, 1984; PÉCSI, M . ~ RÉTVÁRI, L. 1984/ com­
p r is e s  the  na tu ra l  environment and the  socio-economic environment and under­
l in e s  t h e i r  c lose  in te ra c t io n s .  There fo re , r e l i e f  e v o lu t io n  should be viewed 
w i th in  t h i s  system.
The su rface  movement geomorpholog-iaal maps /PÉCSI, M.—JUHÄSZ, Ä .—JU­
HÁSZ, A .— SCHWEITZER, F. 1978; PÉCSI, M.—SCHEUER, Gy. 1979; PÉCSI, M. — 
SCHEUER, Gy.— SCHWEITZER, F. 1979; HAHN, Gy.— PÉCSI, M. —SCHWEITZER, F. 1985/ 
prepared f o r  the eng ineer ing  p ra c t ic e  serve t h i s  aim too , the  maps eva lua t ing  
and t y p i f y i n g  the  r e l i e f  w ith  s l id e s  and surface movements hazard /See: ADAM,
L .—MEZŐSI, G.— PÉCSI, M. in t h i s  volume/.
The rep resen ta t ion  o f  r e l i e f  on geomorphoiogicaI maps was requ ired  f i r s t  
o f  a l l  by the p lanning  and implementation works o f  eng ineer ing p ra c t ic e  in 
o rde r  t o  se lec t  the s a fe s t  lo ca t ions  f o r  b u i ld in g s  o r  se tt lem ents .
Consequently, th e  need fo r  a p p lie d  environm enta l geom orpholog ica l survey 
arose and the  means to  s a t i s f y  i t  were developed in p ra c t ic e  /PÉCSI, M.—JU­
HÁSZ, A .  1978; KERTÉSZ, A .  1984; HAHN, Gy.—PÉCSI, M. —SCHWE ITZER, F. 1985; 
KIS, É .— LÖCZY, D. 1985; MEZŐSI,G. 1985/.
The goa I-o r ien te d  app l ied  environmental geomorphological map d i f f e r s  from 
the  complex geomorphological maps both in i t s  con ten ts  and re p re se n ta t io n .  On 
these maps not a l l  th e  in fo rm ation  o f  the  l a t t e r  is  represented. I t s  content 
is  somewhat s im p le r  on the one hand, but in harmony w ith  the aims o f  the  map 
i t  p rov ides more exact in fo rm ation  on the  dynamics and s ta tes  of forms than 
the  general or complex geomorphological maps, on the  o th e r  /PÉCSI, M. 1984,
PÉCSI, M.— MAROSI, S. 1981; LÖCZY, D. 1984; MAROSI, S. 1985/.
Environmental / c o n s t r u c t io n a l /  geomorphologi c a I maps show m a in ly  data o f  
p ra c t ic a l  aspects t h a t  serve as a bas is  fo r  the  p ra c t ic e  o f p lann ing , f o r  
p repa r ing  ground mechanics maps f o r  engineer ing geology, and fu r the rm ore , 
f o r  prearrangements o f  town and in d u s t ry  development and road network p lan -  
ning/PÉCSI, M. 1980b/. In a d d i t io n  t o  these, the  maps can be used in i r r i g a ­
t i o n ,  f lo o d  con tro l  o r  a f f o r e s t a t io n  p lanning.
The Hungarian school o f  environmental geomorphology /ÁDÁM, L . — PÉCSI, M. 
1985; PÉCSI, M. 1973, 1974, 1985; PÉCSI, M.—JUHÁSZ, Ä. 1978; PÉCSI, M.— JU­
HÁSZ, Ä .— SCHWEITZER, F. 1978/ developed f i r s t  o f  a l l  eng ineer ing geomorphol- 
og ica l  maps.
The assessment o f  r e l i e f  f o r  land u t i l i z a t i o n  is  a new research trend 
in Hungary. C erta in  morphographic parameters o f  r e l i e f  may have ra th e r  d i f ­
fe r e n t  values from the  p o in t  o f  v iew o f  d i f f e r e n t  economic uses. Consequent­
ly ,  the  ro le  and va lue  o f  r e l i e f  can be c o n c re te ly  assessed from the  view­
p o in t  o f  one s p e c i f ie d  land u t i l i z a t i o n .  Such a procedure has been developed 
e .g . f o r  the a g r i c u l t u r a l  use o f  land /GÖCZÁN, L. 1981, 1984; PÉCSI, M. 1980a, 
1984/.
The remote sensing type o f  morphographic r e l i e f  eva lua t ion  may serve as 
a basis  both fo r  s c i e n t i f i c  and p r a c t i c a l  u t i l i z a t i o n  since i t  g ive s  exact 
in fo rm a tion  on the  s p a t ia l  d i s t r i b u t i o n  o f  landforms /TÖZSA, I . —MOLNÁR, К . — 
PELLE, L. 1985; MOLNÁR, К. 1984; TÖZSA, I . —SOMOGYI, S. 1982/.
The above summarized assessment o f  r e l i e f  and th e  environmental geomor- 
pho log ica l  survey may be necessary f o r  the safe ope ra t ion  o f  e x i s t i n g  estab­
l ishments and fo r  the  p ro te c t io n  o f  the physical environment: t h i s  is  done, 
however, most o f te n  f o r  complex p re l im in a ry  reg iona l p lanning.
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